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Boraukovm, Bar Darelppaonts in the ^ntrol oT phytopthoim«> 8^4 i 

no. % p. 62-65, Sept. 19^7* 80 e«i 3 


^here are no radieal »mna jTor ecrntroMing pbytopiithora to 4at€ « Tint 
Scientific Besoareh Institute of Potato In^atrf' is^ engaged not oal^ in f^ing 
(checking) 9^ Imam oethoOs of eontxxOling ahyt<^thara^ but in ftoiing % 1 $v 
wgctatiire f^ngieide. 

k 

Shers Is no doubt 1tb;kt sueh o vogotstivs fbnglside exists. 
mtlcxis convince us in this si^posltien in noting ti^ dlffeient C»^wc» a? 
oontsasinsticu of pots.toe(i by this dlsecse. ?2snts of tbs sens vsriety sni »«e. 
gram In praetically idsntiesl eondltlons with regaM to zelisf of lo^tl.»» 
ti® physical structure of the soil> i^ven ths saaie soouat of fertilisers, 
saw moisture and density of planting, et«., are affaeted in different da^«s 
in a year of severe ouiibraah of phytophthoim, The foliage rots eosmletelj- la 
the ecurse off several days in the majority of plants, tut on the ssva fleltfL 
a^lnst the fesekgrounf/ of dsistnyed potatoes, it is nossible to find BltofaBther 
healthy speeiaens. 

'Sbe hi 

The history of this piubleo is extraBcl scant, although couvlnvtng. 


We know on the hesis of literary data tSat the :!»opulation of tb« Amej-tean 
s h^rared the keeping ^pwlily of potatoes by using a grass aaHo^. "mieJa". 
smiling like mint, for layers in storing ptsato er(«»s. 

^5* ^llef that the preeenee of some polsonekas grasses interfered 
with the develoipDent of }>faytophthoi«, we tested, in IjlH, such plants as 
dunan i Mtura atramni urnl. "bslena", hsnbene [By^yaaus nlmrl- "eimt'*. 
SMt med pcgtigrarial , etc. Tbs car to 

tois directly. But even those few ekperimer ts eetablished that plaiits 
^ich ere poisonous to msn sad mitosis are fhr from polsmious to phjrtoiihtfccr 

The matter evidently lies net in poisodciia plants, but in the ^lytoneld’s 
*“* concerning whi^ Tokln in his work "Vegetative baetsrioestel" 
Tfrttes? "Science does not know as yet what KbytcnicldSs^. 

MU chemic^ s^tanees of aon^lex structure jr are "rays" of oris to ” 

araa 130 plants of different femilles mid nSki dost to ISO expertaeds 
In oi^r to establish ths most setive j^aytonl^ides and their reaction t a jo n .« « 
develo^nt of phytpphthora. Biq^rtoents on mating plants were to*” 


Isk tte TO*y firut scries of tests seed 0jrlic f AUll& rie K - 3i:rei«um #aiiexi& Seopl 
reroaled drestiesilly Its interfeztmce with dewelSpaBat of 

control tubers (lee*, infected tubers^ kept eei^ ftraa the influ^ce of garlic ' j. the 
disease appeared on the ^-6th dap^ on tubers r^jqpoeed ta pbytonicidei cm eniiil^#d 
garlic^ there were no signs of infection ewea on the 12 dap* Sunsroua tenia 
condueted in the laboratory with artificially phytpphthozm infected potatoeis imwiably 
gawe positive results* 


The effect of these ea^rlaents is better understood, if the diire^ aefdca of 
phptoncidfis of garlic i^pon the fungus ie ensai ned* l^ually the sooep^ss of ttm 
ftingus are capable of floating freely in a drep of wSter with the aid of fltf sllaj 
for as long as 20-30 aimites. But as soon as a partj^le of crushed i^lic is 
Introduced into the drop filled with actiwe iciosporas^ the sioTsaesit of the %m ^^ter 
steps within 20-50 seconds* 

If a rnsiH quantity of garlia is placed :close to the drop filled with 
zoospores (t.e. when only the siaell of garlic affects the zoospores)^ they 
becesoe iissoblle after one and a half^ two aim tea 

The inmobility of zoospores newertbeless does not significy the "am at 
their Tlability; our subsecpent experiments established the duration of the 
action of phytoncides og arllc* It appeared that if one drop of garlic Juice 
Is introduced into 100 cu, ca. of water fiU^ with zOosoores^ the latter lami 
their capacity for growth entirely in fesur hekrs. Prior to that they 
in a sort of paralized coQdition« 

Of eqiULl importance is the knowledge of hm deep the garlic pbytoneidi 
penetrates into the tissue of the tuber. Is i^ capable to prerant infection o 
the ewent that the fungus already penetrated 1 2 ® tuber? It is to be noted 
t}m penetmti^ of the f^jngus into the tissue ft the thber lasts f^oa ^ to t bam* 
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esperliaent with ten infected tubers est mblisheia tbet gitrllc 
prevent tbe infestation of tubers^ the tiirue of idiileh the fungus ImM aJret^ 
penetrated* 

In all wfiants this test the infli^enee off gsrlie uas obsesfved for 12 ds^s* 
Having eoxxvineed ourBelves that gsrlie ph^ oniede stops the of the 

fwa&m phsftbphthora, we started to prepare m ea^rinnt on 100 Jm potatoes. 
Finely crushed gsrlie was strewn at the hotton -of a hex idiere potatoes - l^ter 
stored* Hext was placed a layer of ertifiaisUy infested tubers (two tuhtni thick), 
then garlic, alternating again with potetott and gsrlie* The top l^er mm garlic* 
Artificially infected tubers of potatoes^ rot exposed to garlic, wtsre used as 
control* . 

« - conditions Iterorlng th* dwelo^tit. of t«* «!*««*$. 

ISolsture of 100 peeeent and the tengpemtum of ao>£l* C. we** In tb. 

box where potatoes were stored^ The laibesw were lightly eovexwd wrltb mm: to 
prevent suffocation. 


.. e?^“ l»ter eontrol tahsrs were 1 ifeated 100 percent; of tubeni tadter 

^!r S®”*®** ^ roBRlned eoB^letely b mXtlay And 15.8 percent were tol ested 
with phytotophthox*. 


To preserve alncst 100 kg of potatoes heed of garlic C*b. SOObI had 
sliced. Gwrlle rots eventually hut this loes not affect the tuber*. ifo» 

elBllarly, hi»>ever, Sa» possess a yet usteown, 
dls^ectant sabstanee In large aaount, othexa posAsss aaaller aansnts. n«» 
study of varieties of garlic will be eontiw ed. 


follows that fall storing of potatotm with crushed fpulveriaed. gtallc will 
greatly decrease losses in yield. Actually, the tdbera are deatxoycd by 
^hyt^hthora In the firat three weeks of sic ring wb|en the relative aolstne of 
^r in storing is hi|^, tte freshly dug potetoes axt& still wet and ftsaarrr m 
their sufacc a mss of fiult**. of the ftm^s, and the tomsmture in lit 
^?»rters is higher than the required 1 *• 2* 


at^ing piort^cldes of nuaerous pJ aats, we noted eatreoely latcraatlag 
fetors. If e^lle hod proved to he a eontiaUer w dlainfaetant ofi- ahytanath^ 
^*****.a**11*&fr*^*“^* other plants »djleh eefctribut® to the develcnn^ sal 
diaeaae. Anang elallar atlsedants art "lebeda", goosS^^* 

®*^®**^ greehlahtoa" [ P^gas^geae. folYaoBma svIumI "grwih; »M» 

sissi" 

These weeds are peats of potato plants art only bneauae they dein^lve tli« 
i; S »«t Itlon, but also bec«x2^h^ contribute 


Moreover, It seeas relevant to note the type oH oi^ u rt e sorwinA do** t.c 
potatws. Sunflowers, toaetores, 4 n? 2 y, cheiry trees, raapberrias. ^t»sl 
^autibera for instance,, clearly oontrlbcting to ttoeSva^oeit'^f tie 

» I«. « t.bU.l.d ttaAt potato.. POHO 0,1 . 

plot surrounded by blreh trees rot faster th** those' on plots boitSewA?^ ptees. 
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0ol.ubi]36kli, I» , Effect of onion op the Gersdimtloti of niL 

grains. Prlroda 38|3)* 67-66 Sfiar. 


The first ej^rinent in geiislnation of the pollen In the Fstrl cups 
over the circles of onloii bulbs vhleh vere ^ut acrd^^s gave such unei^cti ti 
Insults that thejf ifisasdiM'^ely attracted our attention. Rsall^'^ the i^oUi ti 
of a series of plants 8owi\ upon freshly cut onion PofvuBod to sprout , vhi: fc 
slaailtaneoMly it e^raicat^ well in control cups. Repetitive attesfits c4 
originating the pollens and induding into .he expdjj^ijnents the pollens of 
new varieties of piairts the saoe resul s. 


Swing this es^rimstit It has been dietc rmined ^liat the preeane^ of 
l^oUen seswn upon the i»aurlshing parte of tbi cut oiil>on not only ohecka tl i 
fi^poutlng pollen ^mlas, hut kills then ent^rely^ *te.nc«^ihe transfer of lie 
lioHlen into fresh air^ afier having been fixe atinutbs in the atBioep?:^re ef 
lihytmicides of onime did!, not save the poJUL^m gzmiiMg and they lost ^ tbeir 
ability to pprout forev%i;% 

It is characteristic^ neverthelees. timt the phytoncides of oii:lbn kill 
pollen only after its aowlng upon the m^riwhtn^ psste for i^roRiting. 
The do not ei:feet the dry poUm^ Cat le^ during the effect ^ 

^ hours with triple onl.^ shift). The pomm of any of plants under 
ej^riasaeiat Cabout I 5 'Wi^tlesJ after hawisi. been ii> dry ccwiditiona durtnj 
twenty four hours in an at^si^re saturate by the i^iytoncides ^ CM^ion 
ar^ mmm later for spitmtli4g dpmated soxtoI ^y. 

Tim. ifiortal effect the sprouting po len Is indicated only 1/ a 
freshly cut oEiion. Whan wn sow the pollen uion an diion ?d!ich has fcaen 
cut half an hour aino thej sprout m>rzoiaiy. 

MhqXe onion bulbs which ware net clear^j from ti^islr eacterzaLl scsl.e 
mnifest a peculiar effect up<m the growltig^^ollen. ' A few halhm 

wem placet into a cyll'/dter, about I 50 cm .ie else . ^n order to 
^wte in the cyliiaer a hmoid etusomighejee, sdi^^ water has been poured iato 
the bottom. eyliofigr has been covered %} a glsi^ $tete into wbo'^e 

mxterior acs^ drops of the skourlshing with tte sown pollen wei^e ini t o^ 

TM task of this ea^eriaent was the ^ftudy of^ the influence wheli. 
rniclernfm bulb® upon t/ie sprouting of pol^jth gmins.f It has been clitriflv# 
tot la this case^ aItl\ough the pollen grew s^aaiewhati noroally^ the tockmte 
oi' the tubifloxae was inferior to the control mie. besides, in this ease 
to ©ediua and the tublflors^ sonehow consei^ ^^ rMBtiniag unchehged up 
©la-elgbt days Chanter the tes^exatuxa of t.a peroeht). It is ^uitc 
mterifftte that niehtei* in this case., nor wit n the sowing over the m% onim 
it ^sible to otonre fungi a^celia > were tewloping stroi^ in 
m.^ solutions which serve as nourishing wMb^imte for the sproutlne; of 
psc^llen gmina. ‘ 

Sspeeielly powerfb! effect of phytoncide tiie &prmtism 

tubiflorae is derived froii tJae onion julce^ e 4 me aieiaal aiature hai^rs 

ttoir sprouting. ' 


The testing of the phytonclde effe^ of U.thsr pfent varieties imBi 
coaf iMsed the data of Prof. Tokin and of hie rsslstahte. hiie other 

with mieroor^miMe, the phytonclf es of etther plants affe^nt tbi 
fallen leas than the onion phytmeiAes. 


en 
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Krm^etiko, L* [Bactericidal paropertied of cell sap as one of the tmtorm 
•conditioning varietal resistance of cdtton to j^^^smosls] Vsesoluan. Atal. 
Sel^skokhosKo Hauk im. V. I» Lenina, ikk. l4C^- 19^9- Akl 


[fhis is a longer paper dealing not with p%tonicidfes but with the cell 
sm a factor in varietal iiammlty of cotton to gunnosisa Tbe follo(Cf.nr>; coo* 
elusions are stated at the eni of the artidlol 

Cc^j^u sions 

lo One of the factors enabling the cotoditionihg of varietal resieta loi 
of cotton to gusBio3is^« is the tmctericidal p roperty of its eeU mpt ihie i J # 
imiifeet in the bacteriostatic effect on eelAa of BJ 


2, There is a direct dependence betsea i the bsctorieidal property af 
cotton '^s eeU sap and the susc^tlbility of arietld^ to g^oRosis. 

3« The degree of bactericidal property of eott^^'s cell sap increasi^ 
Mth the plant^B age* Tbs baetci^cldal prop^^ity of cell sap is 
the cotyledon phase, blgbeet -durlxig tlmt of 
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LipetaSsaia^ of pbartoncide# i s the ciatrol of >23 lo«|# nf 

Sad i O^rod 1950 s 51-52. -J# . 1950 J : 


In 1926^ Prof- B* P* Tokln discovered vary.ous Iiighcr pljactp 

ttoe p2r©sence of subataoces ca^Mible of estro^fo^ dissbse-originatiia^ niaro- 
or^issss®; li© called tliese substance phytoncidas. 


Mo decided to test pii^toncldsa for contiol of diseases of a^le l aijisi 

crops . 

At Krasnodar m^riiaental statioB plismt^ protection, ve usad 
l^ytoncidse assaiost the vascular bacteriosl^i fhis ^saaiie is 

widespread and causes c^oat daisa^ to cabba^p sieed la-du^try. !fblc 
terioBlB affects 8erl(»?aly the first year oohisjsgo as 'fall « In 1946, on rncmi 
fum of the Panhovaki, rey4m, Krasiaodfir toesl up to 8C3^ of cabbage x^lacts 
destroyed by vascular l^aoteriosis . 

The disease is usv^Uy traesnitt^ throuii sseds and soil. Applying 
edaquate grass crop rotation, only one sourca for generation of infection 
remlns^^theseeds . Qenerally, fomalin and at reury i^'cparations are uaed fcac 
disinfection of cabl^agt seeds. 


t!he firiit es^rlKesjcts on dislnfectlaii of cabbage seeds with pi»tt^ci#ti 
spinet mscular bacteriosls took place in I9IS sith ths "'Slava" varlstir. 

method of seed treataent with jOiytoncides Is vexy siogaes tte onion 
(i Stri^movakli variety j was grated end the pxste was tBEoedlately with 

s^ds by ^ of shaking them for XQ s^mtes in a tightly closed Jwr. 
onion bad to be grated rapidly In order to prevent waste of volatile 
Mrtoncide® particularly active during the first almrt© after thler leolatifvi 
wra teten pmrlOO g. of Tb« wmim* «, 

ia th® elomA jar, after lAleh thay war* r^pmA Sa a thin layer for 
'teariaglngj la 6 hours thay were elrca<^ 4ty. 


saaparieon, sa^ tr^teA with foi«JUa wars taten. Part of the 
_ wore left without tmtnant C«»«trol). ill the seaAa were tom in bo^c 
wi«ho»jt traatfi^nt fcoatrol). All the aaeds wai« sown in bade on April St* 
was noraal. Cabbage aeaAliags war* plaateA o& Juna 3 , ia a a^et 
ooeepleA la prevlcus yaare by suhflowara ■* 5^ . ^ 

fbs Aarolc^meat of wascuiar baetericaia im X^i6 ^a iilli^t. Tba 
resulta were obt^aaA at the reoozA tehing Awfli sfj the l?*r»n8et on OctobwT I6 

’TT WMculax tecterlae4« aftel- tlws eoaAo ware treat rl '^lth 

fo^Un a^ l.^after saaA traataaate with ib aaong controJ. 

^ ^ aatohega aeoAs with mva raawlta 

^i^il®r to the#© of fc'ri00tlin t vented se^fdr 

M Ijisf the a^rlm.'it vas repaateA <m m. > arlv mrlety 

M»ar w^ch ia eora aueeaptibla to waaatlar te^Aarloala. In ar 3 -r to tfe ala 

gfertoiselAsa, oaloB fafealtt variety gaiflic a»4 harearaiiah leot wsi>e 


ssstted of seed vae mimSJMr m ttet of 1946. 

fhe ia fcold fVeses) took gll xce on fekruory 3.> list h-iX 

^ hotbed. OoMimtioa of seeds w# in Sil the IMs ) 

Eon^l siiaslt®i5^%0s»a f^i^iiustion wss nMod l i hotb^s. On #pr^i ~T“~§- th i 

(SM^pSaateA la tha «^aA of «m Irrigate 1 pnlat. 1^ thls’ptet wsj 

1« 19 ^ 7 , with alfaiai. lx>t bad aa 890 ama 

AlwlosA by teflj^tian oanals late ten pl«ta. 


^ ^ -:i m«rii2ar baeterioaia wa* *ece AsA on Burs 10 ia tea flirat 1** 

gaots of all the lete. * 


roeorte of ^s^Ce^^tioa of eab^saa^ ?r th- ^^a^AJLas' 
ijuue 1% Itahla l3 


tmvm 


h®rwe®tJ,B« te. fi®a reeewl^tekinft,.^ out and it aw«*r«4 

diM?^S0 ©baejr^§d in JU»t« first five 'as^ ^ 

ia tee other flw plate, ten plant® sere b^tey. -h* 

«iwass irs’i®B|iffla fth« la*f-. plote wart lea*j mJA* iwri^ntiiA teaa the firw*. aai>e«|. 


I^sr tlw* te^atiag, 13 l 8 ^^ paaate to aasfc fet ftep 
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f^le l Cp-52) 

Treatment Agent » Cabbage Plant* ^ of Affiction 



» fotel 

a 

Of vhlcb 
r-mre affected 

8 

t - 



Control 

r*§=ff * * 



'^23.1 — — 


Onion 

» 290 

28 


9 .? 


M:Orm Jfadlsfe 

0 269 

12 

0 

k,k 


0mrlie 

» 270 

"4 

0 

XA 


FarsmllKi 

' 288 

6 

. 

fj 

2.1 



&Me S Cp* 52) 




hot and 

freata^nt Agent 

0 

analT*ed 

planta 

^ !( Of affecti on 

* 2~“ 3 

in 'yfe^oa* lots 

T~:r" 

8 

Ferceriafa 

C^atroi 

"r 

& 

13 S 7 

— g — 

”28.6 

19.7 

1C.1 

ia.7 

4.1 

e 

15.% 

Onion 

0 

ivrs 

» 6.8 

19.1 

c.O 

6.7 

1.2 


1.1 

•Icreo rediah 

6 

13 ^ 

*17 .It 

6.1 


fc.j 

1-3 

0 

€.7 

Oarlie 

& 

1396 

0 6.9 

5-6 

1.0 

£.6 

0.6 


1-3 

Iforeialin 

0 

9 

1507 

"10.6 

\} 

1.6 

s.% 

1.4 

1.5 

9 

rt 



St is eaec fra* the given ra^arta that t m traat^ant of *ea4a 

p3:^toneiaAa oonSitionaA tha lowering of tba Aigpea of t^^eir affecticai by ^MK^olar 
M^rioai*. Of tbe thro* tactad j^lantaj the onion the least tcmXo pbmneida*. 
Bsst rosnlts were obtainai froa gariic troatamt of the seed*. The toscici^/ of 
^THe phytonoidea waa ]»> leas strong tten th it of fatioalin. 

The a&sthod of tmatsient of cabbage fiaada with garlic pbytoncida* m&at 
a Vida fieM in Sovhboea and Kolkboss be^ musa it is aiia^ple^ aufticlenil^ 
ef^eetive and does not affect the gasadnaticda of aacds. Besidea, it io 
ta^siaaa for laaxmm* At a standard cabbage a ad conauaption of kOQ ge per 
be^tara^ there vUl be need of oply UO g. iiaUc for the dialnfoctioi^ of 
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[BfTects «of garlic phytonri bs on sioM fungi J Mikr:jblal.t>( 5 l :lja 

192229 - 234 , l^/Junc 1950 , 


Up to the present ttos, little beti publl^ed on the study nt ti e 
of i^hytoncides on aaold fungi. At the sataeftiine thijB problem is of 1 ioultcl 
IntereBt for darlficfttion of phytonci«k 3* role in the life of 
themselves Cia connection vith the hypotbei^s of thfL protective of 

phytoacldes), as veil os for a possible use of i^i^yticHieides la suitauls pite^r^cal 
fields. 


The purpose of owr research ms to foMav up the effects of ^llc fdy^xincides cm 
representatives cif mol d fungi. Mq selk^teA aa^ objects mi£h a^iciee ssoldj, 
vMch are widely spre^ la the »tttre. We mhixidloA A spergillu s Am . waao, 

2S^fM4i!S ag tatutti, MMcor ry ^gaosue ^ Masopu^ aigr lofc^, OMiSa 

C Allitgi aativuta ) takan as a source cs^f pltftonlSIes . 


On the surface of vortH&garj, pcaared iii :atri dishes, ^res of mrt^m 
fh^^vere sown. For the sowing, 0,1»1 of k ^rt with an equal amount of anji #s for 
®U the -species, ms taken. With a sterllisid cork ■ '£> 02 cw, $sm in. dieej^ta?. 
a van mm made in the ager, in which a garl c paste was placed in mauit 
^ 2p mg, and pregar^ on a grater from a g:^Uc bu:i.b. The dishes m^jre in 

the incubator at a 26 te^^mture. On the t j;^^iret»se^xmd ^y a growth of lardd 
f^ingi ms observed. Around the -well there wm no gsMwth - a sterile mssm 
foMsd, 'different for varicjua Boldsj the nE^-xit of 0srXic was similar. Tl-r 
diopter of eterHo soacs for various fUngl s given In Table 1; tbm 
mm a^sasured idsea the .mold fungi be^ to foi.m bodies. *Fcx 

^ sterile son© diaaiter mm mammuM, duril^g the first Uk 
^caus© on the second dey, the sterile field ^ eovir^ with the 
fUngus . . ■ 


^ fUagicldal strength of -^li© according to the else rf 
^tori^ ffiosiii, ^fele 1 laiiicat©# that the g#r'Uc afftets snet strw#y 

aM ^ Oi^m lagUs, slightest - % mcemosus and mA^rnmm 

Along tho edge of the sterile field a iiia i«ssiore forming son© wi^ r>bs© 
Ite width varied for different fungi, 

metteo^ of the preceding mmrimmt an be elic^iUy ciamged ^ 
a of ^rlie Ju-See on the agar-wort surl^. ^ and^ ineiiniw^ ttm 
fosi'^lng the toop to run off the agar surfaccu fhen^ the of the' 

tree© - m m, the first case - the sterile ijm-sU^jra foraing snes 
rs^iro^tivc son© be'seasi. 


iaic^oopdc* research of the non-j^or^ i 
^rpholo^ical changes. For aap^^ia, tlMira a 
Bjr c®Mal hyph©© in oaysae , but no rmm 

are eo^let^ las^lag In ^ soase, while :Ib 
the la^al of spores ©an b® < 9^10 

f«e. h}, ma vm. ma ot^. 
a tM^Sfflljas at tine eod wlt& a “ae* 

laiaA eag^tB t»e a claiurly vleibi« 
stestiilty bsdise and oe^dJaS. mxa also lacA^ti 
tfaucM. - 


do not form si^aN 
5/« mstm thickest^ 


laming ^00© revsals coBt^idax^tlg 
thiefeaaiags at. the ©ads of 
%% 4 ctlve bodies are ffmmt. -I^nsidia 
^:prepa»ti€m tali^ ; t*t 
ved. da thb non-spore none of 

tl^ ^conidia have fAe^ient^y 
Its aycalte is 
protoplsss.. lo£%sl 
in sofie. 

■1 in thia gone ih© 

■^tatioaV' . 


' to tl^ !^j?d d^ -ill, ifeiisor racoaasus 

sldla iti^) ©raaalatad paroto?! vats^TiSaa sot te®*k i t^- 

■W© in series of - «3^erii»8®%' ^-.4.-3.^ -9 

of tfee Bald <^K>siaa i ^ ^ f'f 

Gt am^, tfc* dBwa^asat 4f »b.3 * Tf ^ 

aSl^aats assrlie ahj/tacali^ «^k’> a*wt »y 4*^ 

gto,^cS4tel or fbei^Se^aet.' ‘ tte* latte.? baw 4. 
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In ot4bt to solve It we ^otJi6 sertei 

procedure coissi^ted ia tlie A glaSM ria^ t^lth ^ Ik mi inner 

6ssai bl^ set or. tV^ aJLlda.. On top of this r^ag ws placed co¥4.^i' liimBp 
^tb to© previ.ousXy applied drop of iiort nitii m spord euapeaslon. i t m 

spores iu such R drop^ in ©11 the objects i Then inald^ iha 

100 ag garlic peste vsbs iol©cod on t;he slide • To prevknt drying out of the tt tl 2 e 
ring %i©s snioas;^ on both sides wXth mseline i The prbpsration tor control, ts i 
sisilar j, but ^rXlc . The test oM th i coatroll proparatioa© were pLa^^ . 

in @n iaeubfttor at <, In t,Ms srmngeimnt of tests^ toe spores of Asperg ^^i nj^gy^ 
^SEi Fsn. rjotstun^ gg^eaaoy os, ghisopus oiiricte tr *"** 

Oidiiaa i^ti§, Fusarliaa did^Jlot gersilsaate . /it the ssata tlao the usual 
of spore© took place in the f^oistroX? swelJlli;*^^ fo^mtion of ssyeelii^l 

This me th<e reaaior for tha annus^io^i tJb^t tbs ^k>lstile fractions of 
phytcmoidesp in asmnts '^ihi.cU w®i^ used in our teets^ 'tjossess 'fungiald^J- 

He dacidi^ to find out^ further, at what ;i Isiisaim ejq^suxo to volatile | tr Uo 
i^r^tione aisdlar effect is f^^roduc^* in tl^is series of ^ 

'&?are the og In the ^irsca^lin-g Itut tbi cover j^batsM vith tbs banging 1 

fmm kept only for © short* time over tlis ICC) iog jf garlic and then plaeed ove ? 
another ring, atheist g8u.4ic. It wai@ foi 2 jr <4 that a 30~4s second aspcs^ar^ to 
wlatil© fraction® of gaix-’lic 'fl^ftozacides :*s suf Sclent 'for non-^ralaaticsi a-'* 

■ FusagitM j Bsn . notatm sroro®. 

^ble 3 gives an Idea of timi necesfiary to affect/ by volatile garlic 
fr@cti©as, the spoafs® of various fUne'^t the prdnt irfa^ th^ do lasit . 

411 this ©erried mst •’d.th <?. §jar3.ic psist s prapsfe’sd before 

Besides ttat %m te«ti?d fuii^cids.. oftmt of a garlic pact »;Moli 'laa® 
to tbs air for ^ end ^ ho^mi . In deg* ol^g ibe fresh garlic 
killed during tbs first hg^jur after' Its p^e^apamtioa, on the in 

om aismt®; ^i©ta oa^osad to air for hours - t« k^6 Mmtes; pasta a 3 (p^i#d air for 
%8 hour® aeMev®# mim>. effect Jin 3-ia iiiin?ta:5. Tiass it ms fOin^, timt tl^ 
^^cssfiide© of the fsrsshly ^^lic p^=# have th-^ etroa^st 

It ms noticed In obss:^^ri$?g pi^ops^ticssi with siisrossopa that the 
tii^ in @^©<^?r© of ^oros to garM.?? ^.^toaciltefe, ImAs to oatisitoml la 

cMn^« f^r a^e^ple, tAn spores, after -a 4 ^ 

©i^dSBirs to fresMy prcfar^ pastor dl.d $t dSml^ nosmal fsartlllt/ an | . 

of sforcs di4 gsmimto* ' The i^oelim of toit gsrM^tsd spores ms iteigsi 
€onsid©r^bly| ui>t protopla^, ^id captation of hy^ami 

. observed ^ #>ftor & JO ®®eor^._ aaiK-^^sur© ‘l6-6c^ genaljaetod. The v*m 

B?© rciprod^tivc bodies were? idasito easps tm . a 

garmlnaMon« amU dccas af^?ol#.tilS fraetioc® of garlic 

^ictad itogl4^tl^3sll'f5 l^ri^ o^s# - f . 

Ife fi#.ries of es^risi^ts, Of uolatlla 

mi ®yc®liim ®i;;ore 0 ms stoiiatl* As a 2 te 8 i^.t of tfes tertfi It 

^5 found ttat, in oai^rlecgi ^.th th© of spe^, a 1-1/2-^ tlssss 

lon^r as^^srs of i^cetliiai is ^esisssd la order to st<^ itfe growth ax^ u 
tlsi^ linagsr' on® of dry ®pa?^. for g@n » a jfour-^hour 

iCKh^ of ^rULc is,i^d0t to kill sporsa. a|Lsag the tir/^.^ rt^iU- 

1® om Tima the jscst rasli9to@^t to garlic "am thd dry 

ton • the #^^orws. 

tkm Stage in mnr the ot Jmima of (pirlic. 

Wm tills es^rtoiat m tosk starUa gsriic ju^cs Md ;4ilttt«5d It wi'ih ^.i -i 

mtore. Th^ to ®®@h i^, of ^#r ,soli4t4j5m «a sdt^^ Ing of ^jort ’ii^ith a su^mal'Sj € • ' 

ts^ me piripi.red gSrlis. Tlio sgiart^t'-is ir#::. 

ms In tb© ' la^bestar .mt a 'tss^^arature . ' Ob«arw|ti^*s wm0 m 

during 10 day®. @a the day ®€wii9t, in flrhss ?ri#i fort-a^r wm -.m*ri4|, rija.t. 

^bla % giv^ an idm of .gi^lic im'lcs Mlutionn 4^< sfe^i'h tto sowlnie #r^ 

wsot gn%?. 

St ^i^nM-be tSiat l.^saer fsc®e<?nt^tio3^ of i^lic Juice haw a 1-tmiej . 

oa ftogi* In soiFisit In Mshse it is df^mrmA Slat the grwfh tf |iMi| 
tectls Vito a 1 « 160® dilutiesi triH 6bO colAtos, ogji^s^ * tfitfe # ip 

diS^kloa « 35® coleni©a. 
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cexitrol m. grwtli of 

of iijaXdl ia -in'tsibited t-rhsa I&3 ccacefc-tmtioa of ..lui^a 

ijii ilssaiii^ fcwr ^ 16C^ tlaes dilution.^ tlis d®TOl.op.:«'.it 

pmce©© tn .-^elatica to odietrol. ii dil&yed tc^‘ 24 hT-iarg ■; 

irfcgm the Ts ciELuted i>ii 2 sg* - for ^ ^ feO€ tls 2 K ?3 dilution J:- i 

“the ^xaltei fomation for 6 imd la this earn* ther^ la 'no fcrmtici- yf dsn: •Ij'.v 
T^^vXta are oM^iiie^i. mtii other eioM .■'^in^jt® i:^5ies ae weilc. ^-bim *i * 
tissue juice of^arXlc, with ■fduj deas5.ty of cporaM' ae w ihad ia owr S.n 

mmXl soac'antxmtiotiB f^augiataticaL^y aad iii large - fttagleMslX: * 

Besifes girlie ^ atrenr CiEtifos^sI prc^ertlti;^ -are aloo pr©eeat in : 

0f jmstart# dkiBrr}r '.isii^rcd, leii'^ chfariT ^ 

of this li: imt of ctir itriieJte^^iui^so. 'Bii# m - i 

carried at tl:^ 'l^sa cif -the j^fcftoaeid© labordl ory of H:hc iBctltuta. f o 
Biediclaa of IMlraX Scist..cas, UMl) 

I f®®l it my duty to ijmtp to Fkotmfmor B# F.. iii 

II. Shtem* 


1.0 tejftll© ia hifa cojaoejatratiois is ®cit 1® 1,0. ■ 

f^ai^statiegJly ^■ 

2o ®fie;cise of ®.Te of mir iosju? aoisiti'reaesa te jmrlic 

iOlsytoBoida®* ^at esaiiiitiw Ob’Mjs or® Fumxitti. Oidlsim laeti®, Fea. i ; 

3- Cfer^lc fi^tesssld^ia effect stomifeiri ths of mV 

end aLi^rl/sst - d ry gm^£>Sa 

%o ©isd effaete di' gerlid pfeyt4mcl:l»s 

td.th of iprXie di^ws^ tc th© afr .. 
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M. effect of "pl^rtonefdes on ttpriog carrotaL 

Sad i O0>ro4 (Orcbas^ and ga^n), 19 S 0 » Ho« 9j 


The pIsQrtoacidai effect of cmion and of aina and fir needles on iMiiy 
joicro-^organism 1&& teen establishe dCFrof. B. Po Tiollin}o For the ecntzol 
carrot diseases ve studied the effects of onion adueoua extractji 

of onion, pine, and fir on the Solerotinia, Botxytla and Alterxmria ftogi 

The ohsermtlona irere carried out first under laboratory eondltloiis. <i 
pure cultures of these fungi and then in mtmmfgt places* 

Most effective agMnst carrot diseases ^re the Juice and the aipieoui s duBct 
of onion. A^^ous escti^ts of pins and fir needles |;aroduced less satlafsc ic 
results* 

The aqueous e^tra^^ts sere prepared ffoat cut Juicy onion of sihai| 

and semi sterp mrletiee, ^ehlch sera taken in the aoKsunt of 7^ of th® i 
extracts from pine and fir needles nem taken in the ^1G|^ r^tio^ 

Soaking continued ffom !•$ days at a -f 14 to 4^ tes^rature. The lo^jcif tl$ 
teojpaxmture, the longe?^ the soaking period. 

Observations vere curried out on different carrot varieties 
Hantskai^ VaXerlia} vMch came in for stora^ from the aoaeo^ oblast* 

Tim methods uere applied in order the cbeck the effects of pliytcmciilt i 
on preservation proj^ties of carrots; a) iasitrsion ihto an aqiieous 
and b} spraying of cartmts. In the first came the edrrots vare imac^^sM l it 
10 mizmtea into aqueous extract of onion or pine needles^ and, without dr^ kii 
them previously, they were stored; as a result, the Section of <»rrots wm . 
Botrytis, Sclerotinia and Altemaria fhngi was times lomr than ttet o? 
marrote which were not es^oeed to pl:ytoncldBl action C^ble 1} 

Bue to the cumtersomeEftCSS of the i g— isrs lap method, it we decided to 
replace it wito speryinga 

Spraying of carrots with onion extract tefox^ storing them pro&iced m . 
almost 3 times lower disease affection* Each row of carrots being stored 4 i 
b^Ecs or stacks fatock pileaf ) was spafyed. 

According to our observations, it is quite possildc to use the 
standard and even dis^sased colons for the pzaptemtion of eqjAemm 

extract of onions; in using diseased onions the tesdtl^ part should be 
t^en, sainly the g®ra part which • as it is knoim - posaesses a 
pbytoaci&l pjmperty* For spraying of one tome of cafrota, about 10 litcri 
of water and fOO g* of onions vill be needed. 

Thus, observations demonstrated, that phytencidee 
fir needles, are entirely effective for the control of 
storage* 


of onion, pine mA 
carrot diseases duri t*' 
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HasiaBOvlch, M. B. aad BnmoT;, S. M. CEffetst of Oniony gurllc mai tolrt eheir; 
(PrumiB sviiam) on seads of plants] . Prlz^ Apr. 


We used for the ejqperUaents the seeds of ifinter iye (Uovosyhkwrskai*. M l ' 
and spring ^eat {WntesBens 0-62). The cxpertaents started in Decmher 19 f:{,* 
and tensinated in May 1950* The research proSedure wis as follows. The pSisid 
Bsterial which served as a source of phytoncides, was ;wel^ed in 2 and 5 g 
aiBounts and cut into saall pieces; 30 cubic cs- of water were added tc caca 
eigjied portion. Then the stirred mate was introduced quiciay into petrl d:ifc is. 
where there were already the previously selected seedd of the indicated nlaaf s 
in amounts of 100 gmlns in each dish. The Pstri diahea were covered with de^te 
of heavy paper in order to reduce the evaporation of aoiature. Control ewv i i^isnt* 
carried out simultaneously. Checking of ssed geitalnatlon to^ 

4-5 days. 


as.terlal Which we used the ssast 

iBhpit^ effect on seed geralnation was produced by bird chervy; it is 
foUwed by garlic and tliea onion, face table }e 

of inhibiting effect cf volatile factions of phytc#i .ides 

Of garlic and bi^ cherry on eeeda of the plazzta aentibned. The tr^lKseiit cf 
seeds with volatile fractions of idiytoncides was earrihd oat in the foUowins 
^er. ^lic and bi^ oherrjr were careftOly grated and thl. grated Saa^ff, y.» 

placed in a ti^tly covered contaiher in which we^alrsAi 
Petri dishes with rye and whent grains (one hmdred grdlns in dioh) ^ 


'^Ble Cp- 65) 


toount of geirminated seada 
and onion phytonieides . 


Cper iCJO) ea^Hi^fied to effeote of bird cherx^i 





m^rimcnt with 
bird cherry 


Ezperimeni with 
garlic 


j^sriment blth * 
onion 


Wei'^ted por- 
tion of plant 
j^terial 

cont- 

rol 

ion of plant 
mterlal 

-E3as=' 

rol 

tion of p3a^t 
material 


^ge 


5g. 


2g- 5g 

Winter 

rye 6 o 

9^ 

15 £ 

Sk 

26 21 d 

Spring 

Wheat 

53 6 

91 

67 8 

95 

73 36 f 


^■1 


It waa diaclosedp as a result of 
germination was clearly manifest 
was consid^rally isore pronounced 
of the see^s 


estperlments^ that the inhibiting effect, on 

already after a lO-lg minute esq^sure, byt iM i effect 

after a 2 hour end paz^icularly - a 4 hoar lie nlaieirt 


It is interesting to aote^, that not only ttie stem length, hut aJ.so ths J gs t.h 
of the roots of the geminated lye end wheat seeds^ ejqgbsed to the effe^^ta cl 

f^tions of idiytoneidas of garlic and bird abarrj, 
was almost half the length of the control plants . 


W® ^^st, that the eiqperlaeatBl data, obtained its studying the affssts i 
phytoncldes on seeds of higher plants, can be used as u. Indicator for 1* * 
dewlopment of the phytoneldal strength of various plants; the amount o? ,-<«•* neA 
seeds and the ener®r of their growth have to be takfflTinto acco^^ 
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>/ 

Z&ltmY, G. of pl^toncides of bird C henry hude on fungi] . Fiiroia 

hoi 92 i^. Sept. 1951 


B. P. Tokin^e re»eax^h disclosed that the fbird ohenc^ Pdduji CXit* 

S. £« l 8 res^r toxic for raricma apecies of protozoa and inaects. ^ 

Xss order to find out about the effects of bird chefry phytoncidea on t l 
the i^rf^ct fungna Peaiollll^ ag. and a dottea^lc tungUa Conioptiora ceret>elii 
were taken* The eKperiaienta tc^ place In LenJici^^dj, ih , 

The proeedore was aa follows s 


Teat-tubea with an a^ alant were inoculal^ad with fungi. Then in eecfe 
test-»tUbe^ with the exception of control tubes.? were inirodueed l.S g. of birl 
cherry buds, ground in a s^rta^. The experiaent lasted ^6 deya. During It o * 
th^, the teat-tubes were in aji incubator, at a /25® C. te^rature. 


In the control tubes the fungi cultures delrisloped donsally and in the 
@ 3 p®rl»ntal ones there was no growth of the cultures. An interesting fai t 
the buds poaaessed phytoncidal properties when tiaey were caning* 


%iz 1 


In order to stimaate the opening of the bade, the 
30 sainutes in water; the tes^rature of the surrounding 
it was done, the buds of the bird cherries did dct ehow 


branch ^jas placed foi^ 
^air was 445^0 . ^hen 
iany fungicidal mtltm. 
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Gorlenko, M. V. Shiialder, Ib. I., iOn the hSologleiU. role of phytcnlcdes ar 
hi^r slants]. Zhur. Ohshch. 31ol. 12:363-367. »ef. Ssst./Oct. 1951. 


[Xbis deals mlnly with a rerlew of the role pi shytonieides In the 

ianunlty of pleats to microorganisBe. The eoneindlng reparks are quoted | 

Thus our experlfflents, as well as data of the literature, speak of the fast 
♦via-fe pt^o&eldes of a given plant have a destruotlve effect only on aterooraasl* 3 
not adapted to parasitising that particular plant . 

What then is the hole of phytoncldes in the forsati&n of protective props ?t «s 
of plants? We think that it consists in the following: 

Cl) The pathogenic aicroflora of one er another plant Is not peraar sa 
All the tisK saprophartle foms, which cow in toecb with plants, are adjusting 
theaselves to parasitizing these plants. Phytoncldes are one of the factors 
resloting or reetxaining this process. Probably only a few bacterial calls oi f 
spores overe(»Bs the plant resistance by originating new parasitic aicroorguoisss 

2) MieroorganiSBiB affecting each plant ore not equal in degree of per - 
sitisB— awag then is a large group of seal^peTSsites whdcb affect only %’enker tj 
plants such as those which are' conpletely or pertlally lacking protective proivx lea. 
in this ease the presence or absence of phytoncldes esn detexBine the parsnitlti 
potentiality of mlcro'orepnisiss of such type. 

in creating plant varieties resistant to oriaucisBs which are already adjiit I 
to parasitising, new Creeistant) varieties sust have a ccapletely alteroA 
(Q^paratvis. Therefore, the qualitative status of j^Eiyton^dss is not a parent es 
it is probably different anong varieties of varied resiattance. 

It is not correct to asone that only the presence or absence of phytoncics ' 
determines the resistance of plants to diseases. Fbytoncides cannot bs exemiiifd 
alone. Besides the fact that producing of phytoncldes depends on the conniticc 
of the plant and the letter is a function of envlroniient, in the pehnonenen oi 
resistance CsJSBMnity) the entire plant orgasisa partlcliiates. 

iiiip».m.»Tiy the atteopts to explain, let us say, various degrees of suscept i 6-.!.ity 
of Aurantioceae to bacterial necroeis by the preeenee or absence of ^lytoneid* t 
are Inadequate CKhetagurova, 19$0). 

Thus, phytoncldes, as a biological pbenewnDn, have to be considered only 
in connectirai with the general state of plants irtileb produce them. 
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Kbarkina, 6. A., CCongpa^ratiTS effects of pbjflk^neidas firna gulic ob Bl:arto»e t« irenie 
bacteria]. Mikrobiologiia . Cept./OcA. I931 


The .priority of diceorexy of aatlbiotic properties of bl^st as vsXl. « 
lovest plants belongs^ as it is taoraii, to Busteian scifentists. Antibiotics it 
MeJiMt plMts were discovered in 1928 by Tolein and were aawd by bln - pbyi Ji ciiea. 
Acc<»mng to this definition they are a group of substances of plant origin , * f verse 
in their cheaicaX BSke-upj but united by the lecBBonnets of their effect on rU er 
organisos; all the pl^mcides bave a more or less vl^Toaa protistacidal aad 
fungicidal action. This article is dedicated to the study of effect os phyix riilee 
on pbytoi^thogenlc bacteria. In this study, eatuzal ^lie and "sativln" 
preparation obtained free gsrllc by the method acoeptSd in !tokln'’s laborato.-^ - 
was used as a source of phytoneldea. The effb^dis of Volatile and non^volatHf 
fractions of pbytoncidcs of garlic and "satlvla" as rinrescntatlves of the 
following groups of phytopathogenlc bacteria ware studied; 


c a^tovor^ , Bset. ahythot^thori ji 


1) Causal agents of plant rots CBact. . 

^ Bacteria which cause on lea^ J^ 

Bset. vesicatori um. Baet. bdtwoceum]: fluDraa<i» 

bacteria, pathogenic for plants C Bgct. atrofsCieM . B^.'citri^^^es l r, Baci * 
gyit^c^oma ) ; k ) Bnet . ^'tamef|eJLens, causing root causer ({crown gaJLl}of*^!iit 1 . 

Amoi^ the research subjects was also ineludcd the bacteria isolate© ae t ^are 

from affected garlic heads C"8»rlic" bacterium}. According to its (ulLural cad 
blocb^eal properties it is found to be eloss to repxiesentatlves of the gnirE af 
causal agents of plant rots of the Bact^^^V^vorm - Bact. BtottaoBh L>r^Tf ^ 


ll ethod^ 

Proe@<|]U7es were api^iieA which were adaptcil for anklogous r^cearch in 
laboratory (Z). Tbe effect, of volatlla fricMon. of ^uTpIS^rS "iSIl ’ 
on bacteria sown in Petri dishes were tested. In all tests a tmiforu rekit! 

and "satlvla" was lis'lji*!; *!» results of the effects of the ptlle 
phytoocide fractions were recorded after aO bours according to the sire of t >? 
sterile sones. Breteriostatic or bacteriocidal effects of pintoncldca were 
established by »My of Inoculation from the st^ULe zonOs onto the meat 
^ mSU. The activity of the noa-volatllc phytonddal fractions were J 

by deposlt^g a drop of sativln" or garlic .Juloc on the surface of the bacts i t- 
sown a^ to Petri dishes. The drop, to running off, tomed a sterile "mth ' 
Accordl^ to Its width was calculated the relative degfee of effect of the 
and retivto phytoneides on ]^]ytopathogenlc bOeteria tMtog studied. After i;he 
reaction to volatile as well as the non^volatila fractions of garlic and "aal^t'a " 
the Pctrl dishes, sown with bacteria, remained at hourdln 2 toStotS at?.- ' 

gSB«ggg^g ects Of veiyile fractions of sarlie en d 
sativto on a number of phytopefthoasnlc baete]5 5 

Results of eigperiments pertalatog to this section are to 1. 


Table 1 lp. 435 } 


"sativln" ftaetioiis of phytoneides of gBxlic an . 

on growth of eiilturea of varioiid phytopgtbogjehic teeteria. 


iiaiBsc of b^teria 


Bact . phythopthoruffl. • • 

” caroto¥orum. 
Bacterium isolated frem o 

garlic 

J^ust e iK^BlvaceartM # © • » « * o 
heteroeeuma • e e a o . .0 
iresicatorium. « « • , « o 
atrofaciecse « * . « « • ° 
Citriputeslae . e • • * o 
sauto^hlorum* «••••<} 
timaefacienseo.e..c 


0 

^rlic 

~’liSIvto*^^~ ' * 


__ Time of dr^osure ia 

hours. 

_! _ 

® 5 “58 1 

^ Aypen of saints 

1 : 


9^ 

10.5 

O 

I6eg 

7o5 

17.6 

25-0 

2Be3 
o - 


5t.9 

19-6 

15.9 

k6.o 

to.o 

tt.9 

70.8 

70.8 

tt.5 

te.3 


70.8 

aa.o 

17.8 

53.4 

tO.6 

64.0 

70.8 
70.8 
46.§ 

45.4 


I 

t 

<1 

3 

3 

a 

oi 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 




18.1 

6.6 

4.9 

19.6 

9.6 

ia.o 

18.9 

31.7 
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7 

5 

ai 
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FoXloving conelusiocs am be nede on the of the date la ttie . 

lo Volatile ”aatiifln” fraetioofl producse a depreaeing effect on all the 
bacteria apeciea^ but a coaaiaembly veaher one than the trolatlle garlic trmM om* 
The apparent reasons are as foUoims 

1 ) As it is hnmm CTokinCS)), in obtaining the preparations 
only part of the aetlTe Icacteriocidal properties of thd phytwcides are 
And besides^ they are apparently already in an altered 1 state, as wl ti thu 

active substances vhieh sre created by plants iii the process of their life . 

As a result of iaperfection and fhulta of the mthod being uae@i f 
the obtaining of "sativin,*’ the pbytoneide extraction fron garlic could have letn 
incosplete. 

2« Assoag the 11 tested species of phytopathogenic te^eria, the wet rt tiitant 
to the effects of the volmtile fractions of garlic and '"satlTin*' vere the 
representatives of the group of plant rots® ag^ta and Ndbe least resisl^t— i Le giouii 
pf plant parasites, uhich produce a yallos pigacntatiozio fhe group of fluors aat 
bscteria occupied an inter^diate position. Vithin th^ gfoi^ sin^e tin 
species amnifested their individual reslatanee in relatiion to the effect on ilm u 
volatile phytoncide fractions 

3* Strength of action of the phytoncide of garlicj and ** sat Ivin” da m 

the duration of eaiposure ond the ssount of phytoncide aiateiriLalo 

fhus, with the increase of j^sytonelde aatdrlal i^llc as well as i 

the sterile sons sroa increases. With increased phytoi^ids mterial aarl 
esQ^sure (2^ of garlic end ^ hour eiposure), After 9 dkys is observed mz tts 
usual decrease bixt an increase of the sterile sene. Bebrsase of sonea t 
t3»e is escplained by the resuaption of growth of the inhibited, but oal hXlMi 
bacterial cells. 

effect of the volatile fractions of garlic: and "sativin” ili . 

ogenlc bacteria, under the conditions of the edited Methods, was bactofi^iiiti m # 
only in single cases — ^bai^riocidal. This is confijniaA by the data in ? 


mble 2 Cp- ^36 

Character of th e effect prodac^ by ph^toncides on 
pbytopathog&aic hacte ria 


T^jsi of eagposure ^^^atHe 


:^^ractions in housa ^ 

Hmes of bacteria ' ‘0 o ' g—— ■'■j-- — 



1 

0 _ 

» w 

0 

i 

0 al^ * 

ka 

0 



®0arlic 

0 

(J — ^ 

0 

’'Sativla" 

““^0 

0 


<1 

0 

g 

fl 


0 


" "'"fl ' 

■ 

Bacto carotovorua 

^ + 



0 

0 

OP 4. 4 

•f 

0 

4 -,|. 

” phythqptbonm 




0 

0 

0 4. 4 

+ 

0 

HM* 

Baet. Isolated from garlld 0 

5 +4- 

“ ++ 

g 

d 

0 ^ 4 


0 

4 ^ 

Bacte mlva^earum 

P 0 

0 - 5 . 

^eiy 

0 

0 

0 4. a 


0 

4^4. 


f) 

i? 

®w®sh 

g 


0 g 


p 


” citriputesle 

e +H* 

^ «» 

c ^ 

0 

0 

0 4. a 


0 

<44 

atrofaciens 


0 «. 

9 • 

0 

d 

0 4. 0 


Q 

4 ha» 


Reaarhss ) - ime a ns uninterrupted growth, 
to the growth in the control; •f slightly ^ 
™ lach of growth. 


without sones;j 4^ growth analyo^^ie 
lO'owth lisan In the contra ? 


It is seen froa table 2 that the bactericidal or bacteriostatic elf acta <1 
gprlic phytoncides depend onthe species of phytopathogentc bscteria and im fsli^ 
duration of esposure. The effect of the volatile fifactlfens of "sativln" mm ^ 
bacteriostatic in the overwhelaing mjority of causes o 


All the above-aentionod can be also lUustzAted with tbs biological smrt ? if 
of action. This earperlasent ms carried out by IfeUowingi Mthodss In nf tM 

W in the iKrga Patrl di«h flB cm In dl»fcer) *.^^4 

Pex^ndicular to it vere strohted ni^ytapmtfcosenie hmstejris of vmrloue aw-elee, ' » 
the channel ^ placed garlic paate or "aatirln." Aacoi^ns to the dlateaf e 
tee ^ of tee groove to tea beginning of tea of 'tee culture, tee wdii i.i - 

! aeaaitiveBeas of tee ^ven bacteria cpfeoles to^stoytoneldes coul d be 
estiMstede 
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^ ^ fem ctloca C ) 


Bemilts of pgrtoinixsg to till® ipTO'felos lyro In taible 3« 


flao ©WaineS iate Xes^. folXoarlns cot^elnsionp; 

!♦. fb© ©fleets ©f pi:jjffeoE^f3i#ss of tise ®sBrM.c ^uic@ «ro stroii^®;? tfc'si 
©ff©gt® of ”satifla»” 

The ®tr©ng|jh .pjytofiei#© effects on i^oi^s of 

pa^io^sni© fbo of i?lti£ yoXIo^r pig^^iant^ioE^. 

to 'bo tl2o i^sis^s^t to the offodt® of |^toneid@o» 


offsets of pzi 3 rton^l^s of garlic Jiileo iuod "satirln^” un^r 
oon^tlona of tbo ^etho^ g»#piiee§.^ Is obsimoteiitod w bMteriost&tlo* 


of the effeot on tbe degr^ of thi^i dIJ i^.t 

wMeh can be aeen in t^blf^ 


frjMo^lng ima also been clarified in proems of the ^orMs 

1) TOlatlle plQr^eide fSMtlons are ifebeorbed by the matri^nt ^sdis | 
2) a difftoioa of ^j^oncides tates place la tlie natridit sedlai 3) wl:atlie 
f^tions ^ ^rli© and "mtl'rla.,^ stop the aoii^iaat of bacteria or lit 

otefmeter^ fe) in the process of pi’eserviag of ^rllc eg# **«ati¥ia** tlbe 1 1 

cjf their '^olatH© and non-*’^odatil@ fira©ti<m* ^c:r»©es. 


In tte left dish mami Ctorntfards); l#t,* pbytj:sopthoriia .9 Bact* 

B^gt In (fcja*^rSs}s' iSit'] * ' 

heterocemi. ^ 


TOsigmtorit^^^ Met* 


3 Cp - 
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In closing I vont to ejqpress ay deep gmtltads to ^rof. F. Kbetisfsiro'i t 
for guidance and essletanse in oorylng out tbia work at the Inatitut for AnfiSied 
Sloology and Phytopathology. 


gotwlaaioBS 

1° All the phytopetiiogenic hacterla studied are ti> soas degree sub^lect 
to the effects of garlic and "sattvln” phytonciees. Add the effects of wilt 
phytoncidea are stronger than those of "sativld." ' 

2. A greater resistance can be noted aaohf the j^topatbogenic basterig 
pathogtnic to hnaana and nnlaals. It can be ei^laiaed tqr the greater dfltotalilite 
of phytopatbogenle bacteria to life in nlante drd to factors of their socoifle 
exterior sunroundlngs. 

3. She disclosed efTects of phytoncides of gnlle and "satiTln," in tesla 
on a nuEiber of phytopatho^ienie bacteria, indloatte the nbeaasity^ of Airtbar 
research on uttlimtion of pt^toneldes in the cdotrol 

dis^taes. 


-k- 
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LesnltoV; E. P., {AatiSUDg»l effects of pbyttt cliee.lf Prlrote liOClO);56-$6. Raf- 
Oct, 1951 


Ve eaqposeS 17 strains of ssttaogenlc fun^s eultufss to various effects xr 
pbjytoneides; ^iderBi®ljg1»n K.-tf ., snow-uijltiif gypssoiis sad vldst meh£®fcjt<ja8, 
rusty and fluffy (tomy) Merosporum, Actiorld ^ Seh .. Ce6tri;dioldj CasnSla altlseas^ 
yesst, Forola and HoznodsnAon. Iti has been dlscISseSTI^rin 
ccB®ari 80 n with sarlle, tbs volatile ffaetloite of cailtm l»ve a stionjpr ftangtetatis 
effect in shorter tlae, while the fUngleldal effect ot aarUc is aoro elesrlv wml- 
fest than in onion. (Ibble 1) 


tJiMe 1 (p. 56) 

of volAtilo idraotions of 
and guCLlc paste on patho^imlo fungi 


l^idoraKsphytcii 

ICo-Wo 

^rictopfeyton 
gypseim 
friehopbyton 
ni,ymm 
Ifrlehqpbyton 
'^olaeouffi 
Adborion 
SchBisleini 
Micsrospomsi 
ferrugimum 
it i!i*5ioid@a 

Owdla albicans 
Bbodotorula 


of onion pa sts of garlic paste 

Fungistatic Pungici^r^'^^^Siisj^^ 

option a ctlg? action actim 

— Tims of ( K^^osure Thk pSiSiiniM 


1 hours 

50 holL” ?S 

2 minutes 

20 hisirs 

20 hours 

50 boa^s 

3*-2D hours 

20 

3 hours 

20 hem^s 

l6->20 hours 


10 minutes 

15 alito tea 

I hour 

5 hi:iitr 3 

3 minutes 

20 hou^ s 

lS»i»utes 

20 hcipjf# 

1 leinutes 

J?5 hoih ^ 

10 hours 

2^ hem^rn 

X hours 

Hot obtained 
within 72 holers 

kB hours 

72 lic^sa 

3 minutes 
31) hours 

3 ho«^s 

30 hmim 

2 hours 

20 hours 

^ heur^ 
Wl 


r»« -AW®.. ISable 2 |pa 57) 

Effect of onion and gurllc Juices on J^tbogsnlo fbngi 


Cultures 


Epidem^pbyton 

lo-¥o 

Sricliophyton 

niwum 

^Icbopbyton 

iFiolaceusa 

Acborion 

SchSnlelni 

Blicrosporum 

ferrugineuffl 

Geotrlchoides 

Bbcdotorula 


tf jsh onl^ Juice Frig~Saic .lulee 

Funeistatic FungicitolT Fun^dstatie 

actio n act ion dotion actiiat 

J!jgg-qf-Mqp os ur ^ fin baife n and 


1 hours 

Abowe 1 hom' 

1$ minutes 


30 minutes 

2% hour# 

6 i^^es 

^0 houn*. 

2 minutes 

25 minuit^s 



«•- 

2 

•»«4 

2 

2 liinutes 
20 isilnutes 
2 imnltes 

2 hours 

20 hours 
k6 hours 

10 minutes 

30 minutes 

6 klnutes 

III 

>-« H 


®he aBrlle juice appears to he more aetivef in vari^ tiae nerlods than a s 
onion both in fhnglstatic and, particul«3r1y, Ija tungleidal effects, 

sg.ueez^ out paste and the alcoholic extract of^ ailon ipdigated a clearly' 

extoaSs^fJ^oS^i^* lavrevlch C 3 ) reports on the effect of 

^ gejmiaatlon of uredo^res of t oronlfera 

^ . e^racts of four oats wletiei CplaBt hdiich Pa corrol 

parasitises) the ^pore gerainatlon pereenteige £li«tuates hetwein~l$>lf^j 
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oxtraet of four potato wri^ties {jfljuit vhlcfe ov^iaarUy i» aot a host for pait- 
sites) so gro&rth at all ms ohserved* 

R. VasiD^eva C^T) Bo Chew C^I) found that In prhsenoe of Jiiiee of a l^r Iga 
host-plant^ the iq^res of finigl*^{^anuiite6 of ootons Botrytls AXlll and panksitts 
of apple- toeas MoniMa ffu^tlgenSB Fuwlw eoeyleo^iSh^ j# ao ihuasepttea 

and Pythiu® ®p» - oannot g&xoimte'^^ fbls eou^ eaqpia^ resistaSceOT” oHaa » to 

apple-l^m p^wsites and the reaiatanea of iQpIe-trees to mloo pard^ltes^ Ii t 
X. Za^evokil C?) eoapKTlng a im&imr of f^angleidal neasiires found that tha 
effeetlw csise against the iiauaal agent of ^aodtio lyephiagltls Cryptoeoesms fs giiain osiig 
vas ffaah g^lie Juice. In 1949^ Tsiaeriaenr^ cheeSdng tto effect of volatile ii it^iis 
of gsrlie on culture of fluffy Mierogponia and ds fhngal aXenents of the ^ iild 

heeooe eonvi^ad in the foUoirlngs at a 3 hour exposure the grwth of the cul lu ^ 
ms delayed for 2-3 days as eoapaxed irlth the cdntrol onh; at a 6 hour eaiposim 
there ms no gres^thj hair ffa^asnts uere growing at a 3(> hour espoaure, hmt at a 
34 hours ei^sure there m@ no growth. Aoeordlxii to his data« the sowing of hti 
fre^^Bsnts affected with fluffy MlcrosporuB, after 3 hoofs in fresh garlic Jui 
resulted In an inhibition^ and after 9*'l/8 hours - in a lack of grovte of ttyt 
culture. In 1949, She&iaMn and Kholshlov deserfted tbeijr ohaermtlons of 
aliicln - acyclic dorlmtlve of garlic. Xn eigmlaeists with AspergUl m 
PenlGllliuiB notat^j Trichophyton ypaem and mjerosporuja Audoutn:^ j tiie *anti:^if 
pxopeitr^of^Uicin" cooilwed, aSTtias fui%iciw of fOJJci . 

we about 10 tiws hl^ier than the fungistatic ones. 

Pubrom (h) ms investigating the affects of garlic: phytoncldes on cultur ii 
on 8 Bold fun^ and esm to the following conclusiona. the effect of volatile 
fractions of garlic Juice ms being tested. Laxpe eoncehtratlona of gprli' - 
phytoncldes act fianglcidaUy, small - fUngistatleally. Various sensltivi% m% 
disclosed in various fungi Cthe aost sensitive ones are; yussrluni i, Oidlu Bi lactis 
PesiicllliuB gXancuai the least sensitive ones axe; Bhisopm Digrloam , ^ci^iii -rosus}. 
The effects of phytimeidea inhibit the fozwtioit oflr^iGbict^i^ bodies ^ ire ^ 

not growing when garlic Juice in a 1:200 ( guaw j ' ^o^pgnp ) and 1:6000 (^isi^af p.| 
dilution ms intzoduced in distes. ^ ^ " 
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B- P. [Deats^r® of adcroS^s - 
Iltezmtur^B Slofl<9G^# 


HiiSi 


^iwtoBcldea and, J’ gcA .^-^Mr^iSLs. J^. 


Could j^^rtoneidd© be tssed for storing of iBst^ flshj f^nilte^ iregtt:^^Ie<i 

Ba^cb->Sheberbo euepeaaiod on vires in gLtm$ oostoiaers tte c € f% 

tAp^imm of fresh fish e lEin^ of ^pr&tp On the botto® of these eontm^iaesi % rm 
pleo^ various pti^toneide sourees; dbagpe^ horee^redish rootoj gmted ^ ^ .p£.lie 

bui^ mistorS prepea^ hours before or longer* lothing besides wm mtu ^ 
added to mstard* 7km vell-atodied ebaiieai prDcess begins* Vaporg of -he i .milet 
ellyl-austord oils fomed* fhs gbM» ooBtalners - as It is elear tram tC 4^ :^ -- 
vere olosed vith eoste. 'She oiq^riBKnts were earried out at a IS-^XT^ 

Cmtrol ^^peelaens of fish vore plaeed in exactly slallar eontainars^ tot 
the experimental speelwne^ they were not e^osed to tolatile ^^bytonelt# mm t-Mn* ^ibm 
Iftttor vera supposed to prodnee seas antiseptie effect on putrid tocteri^^ . s 
fungi vddeh si^t alve^ be found on the surface of fish sSCLn or inside the it4t 
tissues. . 

for 13 dear® Bavieh-Shcherbo obsened the n^sults of the mqpsscimntm. 

It; it necess^rar to dascrlhe in details vhat vas hsippenlng to the 
Alreadsr after k dag^ the .fish imm e o ve red vlth a heaey layer of bacteria 
tegmting tis^s seen vith the .mked eye* After 6 dg^ the fish vas so 'k:^±, 

that it fell off the vlre* It was UspoBM±hXj6 to s e para te the dkin from - 1 ^ 
all the tissues becaw pasty, the ssbcII was strong and putrid. 

fhe fish under h^we-radlsh and garlic sapors wss not fyesh either ^ bat 
the rotting process Co^socially dsse to garlic) vae inhi)»ited consi 4 area>ly^ 
sBcU wa® p^i^ld, but the fish surface was alMst sliny, the west was itl :£i^ 

the sking could be ta^n off wito difficulty* 

Absolutely as^iz^ seis the effect of austsrd raporiit the fish loe^^. mi l, 
there was 210 sline, the oolor was that of a ffesh gprat. There was no patrii 
esBellj the mat was s^dd^ not pmty^ 

were mde on hncterla also: nutrient mdla were Inoculated witli bii ib:-ida 
fron the surface of the shin^ and fraa the '*ds(pth*' troBi sprat tissue* 

to the 13th day of e^perlmnts with the sprat, which was eigiosed to 
vapors, almat no bacterial germ were discovered, as if the sprat were 

Of no lesser interest are 0 . B. Xhd>rov''s ei^wimtite with beef mat. 
non**sterile conditions C^itbout praranticn agalMt bacteria and Isolds) a few m 
of the mat were hung on a hook fastened to the cork of a X/2 liter glass li 

On the bottoa of the container were placed pt^ttocito sourees •» dripped v4 

or other plants* 

As a control served seat i^eh wu placed in a siadlar container, butnot 
subject to effects sof volatile pbytoneides* She t emperat ure was si^ill^* in tl i 
eases of c^perimnts* The containers were closed ti^tly, in ortor to 
entering the air of new ba^itwla and spores of fhagi* 

to tte 3 - fth toy tha mmt in the eontainsx without phytoncidss baglas r ^ 
s^d and rot profusely* An abuntoct mlodorous slim appmrs on the 
The mat ©^osed to volatHe ]^bytoneides of garUe horsetodlsh and to 
even after 3 days shews 220 traces of rotting, and moXMxi^ The mat whic^i '^is 
to effects of horsc:^ radish end lEustard idiytoiMitos, did not differ in 
frop the cosstrol mmt. Thc^ amt ^ileh was eppomd to volatile phytoncl^g of ti; on . 
mm sli^tly molded, but the rotting proeass was lnhih.itedo 

Obsesmtiem© with the m3mii eye of sce^ met pieces ^ continued torini^ e 

In otiaer coBtaiKera a tSwMe^as^ analysis, including the study of mammm ^ u 
species of bactoaria bmA was perfoxmd m the fifth day, after 2 i . 

a yeer and a year* 

/ 

After a mnth there mm of course no need to contl^ida obsermtions of 
mat* Strictly <^p8ekiJ^5 there mm no mat, there mts a black ’sticking si Ire 1% ^'iriTt^s 
of a dacayed, fallen fra^ the wire, mmt* '' 
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Thm piece of wat in tlie of ^volatile ho2^a-arail^&.. il-. 

be^bsi to ant after £.i^ saontbs^ Thia limt either mil tH 

spores Milet a% tbj '^er.y leginoing^ or« :that in ';^ite of premutions lit 
entered later ^ the j^eretien of ahtif^ange^v s^bsta^eee wa long 

m&% whieh ims Ib of gsrlie pi|;rtoncltw end in 

not ei 2 (bject to pntrit de‘:^aiV^iitio% ^t its dc^lor ehaidged* And ^daat efl-^er 

e ^mrf A rotting «,if nmt^ ^Meh ete^l escpoi^ed to laorse-radish pljytt^n^Mi t ^ 
ple;^ing Im^oc* fhe mt^ wMeh stewed eai^sed’to T&po»@ of garlic ph;^^moii4is 
ooTOred scarcely with, ©old ffly<3i}iMa^ 


Ab^islntely stamping remits ^ hard beliete witi^t' e. perscml 
were ohteteed id-th pi'sc©;:i of placed in an at»s]^afer« of volatile iibsfto^ ti--s:’e 
of ebefs^' leax-ae .^md isi^stird It'ta A yeear there m::i^ ii: 

tmees of mat deca^.^ A Bicros^opie section mm mit and there \ma ps^jf^ t'^e 

finiest tissue Atructua^e ^s T^sertred.- 

What- hg^esisf M is cloSsr that poverful i^bytonoi^es^ MJIJ it fjt tb^ 

teginning of the e^eri^ia^Sj^ all the haoterla mnd saolhb ^idiieh were oga thi@ ii i’irr as 
well as on the. trills of the contMnersoi- . Later on^ due: to ti^bt cloeinii; of 
oos^iners the entering of tecteria and fungi fToa the: air wae^ prevei^^d.^ 

Unfortunately, thee^'i oi^riaents are not yet a guide for acrtioti mid m 
far only a scientific int^eirest. 

On Ai^gust 3i lS*s8, euahaoher^ plaead a freshly prepared paste of g^mted lo: bc ^ 
radish m the hottest of a glass container, and on the dirlding %mll, in 
the center of 'toe container, he pJiaeo#. bratebes witfe goosebts^riej^ 

with whito, r^ and bla^ curaianis* He jpeased the ed^O 'of the contaiB^ * rit^i 
vaseline eind closed it ti^itly with a cover* Ctig* ^ Tp* 1^61 • 

At a tei^amtiir^ the berries did not spoil: for five aontbsl 

if the coHtaixier is opened even for only a few j^initeei the bezries bcfia to icddv 
1?his is U2^y@tandabl4j, beoanse the volatile hlB^^radi^ phytoncides proImK y t-Ol 
the '^u^ria ::v. and aoM fhngi during the flmt ainad^i ai^ hours ef^.er li's 
their produLcti^ is ^shausted* 


Approved For Release 2009/08/18 : CIA-RDP82-00308R0001 00250001-1 



; , Approved For Release 2009/08/18 : CIA-RDP82-00308R0001 00250001-1 


DHacheoko^ P* F.^ and Eotenovlch, T. Gm, [Sactericitel pro^pertlee of 
mkrobiologlia^ vol 21, No* 2 , 19S2* pp: U8$-l86 


Wo reoeivod for om* study, froiBi the departcifiat of oafganlo and bloIoglctJl 
chemistzy at the Moskva Bybvtus^ protamlne-siafat^ from aturgson nilt Csturlnl. 

We treated the aqueous solution of protanlne at pfi: 3*8 witb caustic bary 
fbarlum bydroacidn] in order to free it of sulfuric acid. Tba residue of bariui 
sulfate was eliiainated by filtration* The free protamine dilution obtained 
showed a negp.tive reaction to sulfuric acid and barium and the reaction \mB- at f> 
ly alkaline {above |iislOo<^}, 

Further, t^^ protamine solution uas neutralised with hydrochloric acid up 
pBs6*9, and ims tested for bacterididal propertiis* For the study of senaiti^i ^ 
ness of various microorganisms to the effects of protssiise, «e somd in Petri iiiihes 
a {filml of the culture being tested. The a®tr was pretpered in Bogdanov IS) m^B 
with casein bydrolystate * Folloving the congealing of s^ur, on it were set ve r^: eal 
sterile short Ci0«»12 aa) holXov tubes, in which protamine solution was introdu sMi 
with a pipette. 

After 3 days of inoibsticm, with adequate c^tiaal temperature on a weU 
developed eiurfsce [growth] of the culture being tested, the sones of growtli 
inhibition were clearly outlined around each lit^e tubc» We discovered mry 
clearly the sensitiveness to protamines of a number of gfais-posltive and grisii- 
negative bacteria: Bae * subtile ^ Esc, mycoldes j gac. mesdnterieusj Bact* coli 
coamune . Streptococcus lactis * The protamine istiibits BAc . subtilesj ^5 . ir .erlcu s 

Bag* gycoides and Bact . coid cceaaune . 

In affecting the lactic acid streptooco, a certain growth stiiaulatlon of lii 
8trqE>toooccl is noticeable around the metallic titbes. Xh relation to the -myM 
fungi it appeared that protamine has no effect wCatever tm Oidlum laetie Iff 
Hum filsucum. 


goaciDSiONS 

Bactericidal properties of protsmlnes (stusiln) were studied* It was 
li^ed, that sturln inhibits scsme mlcroorganlsaa { Bsc * subtlllSi, Bac * ayeo idsg. 
Bag. ^sentericus jt Bact . c<^l coamune ) and stlmudates thC growth of other 
acid bacteria "I Sto . lactlsT T" 

Sturln does not smnlfeet any antibiotic properties towards the mold fongi 
Oldium lactis and Peziicllliu m g laucua. 
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GoJrlacbeiakova, E. V* 


Ferment ^esnoto, obrasuiuehchii allicin 
(elliiBam) - proteid foafoplridOksalla. 


Garlic en*^ producing allicin (alliinaae) - 
proteid of pho8]^opyrido»l. 


Poi^Lady Aliadieiiiii S^R» 87(3) 

MovenibQr 21, 1952* 51^ 


[In Bussian)* 


GAHLIC EBEUffi PRODUCIBG AlUCIB (AtLIIHASB)- 
EROJEID OF raOSraOPIRIIKaAL 


(Submitted by Aeademicinn A. I. Oparin, 
^ September 1952) 


Ti p Tokin (1) desenrea credit for 1*e diseoreiy, in the paste 
obtained from ths^clorea of garlic, of the volatU# antibacterial 6ufestaaQ< 
(pbytoneide) and for its adaptation to cllBloal practice. Catellito and 
hiTeollaborators (2 ) isolated the antibaeterial active element of psrlia 
and nSd it alllein. They eatatoliahCd that thia subst^aiee 
(with^e characteristic odor of garlic) xepreaente oxide ^ 
and is formed, by fermentotlon, from a more complex molecule on ia^u* ii ^ 

the doves of garlic. 


The mechaniam of the formation of aliJein and the nature 
cessor were explained by Stoll and SeebecH (3). authore ieo-lated 

from aarllc a peculiar sulfur-containing aminoael^ (4) S-allyl-L-cysteJa- 
eeulfoxide, which they named alliin . Under the laiflttenee of a speeisi*? 
enzyme, al3.inaee, pulverialng the cloves or a ^rlic brings about a 
quick splitting up of alliin [eot^led] with the fcinnation <rf ^icin, 

and pyToracemic acid; ^be transfo»ii»tlon occurs as follows |3)? 

CH2-CH-CH2-i:PH2-CH (liH2)-C00H*-> 
aUiin 


— >CE2=!:^*^^2"^^h2=C (iiB2)“C0®i 
allllsulfcmlc a-aialnoacriiic 
aet4 

CBgiC CHE2 )-<300H^-^»^HH2i^3'K'O-CO0H ; 


2'?S^aCH-CH2-^‘*"^CH2=CH-CH2-^-S*CH2-CH=C!H2 


AUlnase cateJjraes a reaction (1); trsnaformatior»C2) and 
spontaneously at great speed. 


proetsed. 
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rf-^noacids vith less sharp polar substltut-is in tl^ B-po5itx<ui« zmamlj, 

tr^tophane, cysteine, -rorious thioethsrs of cysteiaa, 
thorwiae, are subject to splitting in the oerall Scheme (a) in 
eecoraance with the above reactions (1+2) ipH 

SCHg-CH C!E2)-COOfr»S-CH2*»*C»B2MOOB--» 


<fl2C jlH3<CB3-CO-COOB. 

In recent years it been establlsbeft that essytaes aecoBqplisbiiif; 
indicated traoBformatiwaa lainely, tryptophamae (7), «^©teineaie8u^y4rai»3 i3) 
B>thio£^e (9^10), Deaiain^es ot serine |ll>^£) and threonine Cd2), are 
protein of phosphopyxidoxal* 

A. E. Braunshtein and M. N. Shemiahin ( jj, sho developed the general 
tranefonsation theory of «Blno acids catalys-^d by pyrldoacal ensyses, inve 
pointed out the probable, pyridoacal-pjtoteid|la naturs osT allllnase. 

In the present investigation we cite ea^rimental evidenee conJ'trmilnj 
this hypothesis. It appeeors probable that aiilin IS ftmned in the ptent 
by the osldation of S-allyl-L-cyatelne (deso:jyalliiS) and that the latter 
is synthesised by the condensation of aJLlyisulfide pith serine (or, p^jisslaij*, 
with cysteine), assisted by the phos^SispyriilocGBl enpyiBs (see atechanJ.®!;. of 
synthesis of eyetathlonine (9) and O'Uier B>eibetltuiad a»a inlno a c ldB v^})< 

KCPEHXMEBfAL BAB C 

Ejqperistents were conducted with the syabhetic pr^aratlon of Bl.i:»£n 
conteinin s besides thcj inherent (+ )S-cllyl-t-cystelnesul f o x i d e. Its ( - 
dlastereoieomer} we synthesised the preparaltlan tfarou^ oxidation w?.ta 
hydrogen perolde of L^desoj^alliin obtained frcHs allylbroailde and L 
((»)} both dlestereolacaers are ^llt by alldlmise, pith the splittirFS of 
the C+)S-ls<BDer proceeding at great speed. 


Pig. 



To pre]^re the solution of a partly ptirlfled alliinase (3) the cl^sves 
of garlic were quickly pulverised while bejtog cooled in a siortax* with (fivrt" 
sand and 4 vdiines of distilled water. Tba paste obtained 
20 loin, at 37? [C] and eentrifhged. After the eentlrlfuglng, a lOjfc f^olutlcn 
of CSXOQB at pB 9.9 was added to the supernatant. The pre^pltate /i 

in a phosphate buffer (11/1$, pB 6.k) was used in e:i^eriJBeiit8 In the 
capacity of an alllinasa preparation. 

-H- 
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Ceartsin expariiseiBts Mt/UiBefl paartly ejffcracts of aUlic^ s^ 

inaetivatod ("spoocxjftta" [a^ofenaentl ) liqr ^’ioua ii^BZie: 1) tj dialysis 
against 0.01 88 acetata ljuffer pH 5.0; 2) 1?y isltwri4l®t radiation at ft 
distanes of 15 cm from a mercury <iuarts lamp for 60-!90 min. ai^ 3) W 
"aging” tha en^yma through atorage undar toltiene at 1-3 iCj to 1*5 
days). 

Ths activity of alliinaee vbb tested as follows. Teat spec iaepsa son 
tainlng 0.5 ml [milliliterl of ennyme extrwt, 10 mg [milligram] of 
nwfl 2 ml of phosphate huffhr (M/ 15 | S.h') common in a total voluia of ^ . 

were incubated for 10 min. at 37* ICJ . In tri rihlor Aoetic filtrates of* tS»^ 
experimental specimens » the inorecmnt of ammonia was deteimit^d by the 
Convey-Syme [Konvei-Bim] method and, in aceae esperlments, the for^tlon 
of pyroraoemlc acid, by the direct colorimetric determination of 2»fe•'•^iini.■'»-* 
rophenylbydrazones of keto-aeids ( 13 ) 

Phosphopyridaisal (PP [PP]) was added in the form of pure Mg-saS t il4 | 
synthesized frczi i^idoxlne by A* B* BrauuShtein asd R. N. Azarkhs t.t 
actvity par unit vei^t le approximately 2-1/2 - 3 ttmes hi^g^r thRR -he 
activity of the preparation of PP [FP] Ba-sait utilized in g^ccvicus work,, 
of our laboiratory. 

9 1 

The splitting of the alliin preparation by alliinese, idiieh we 
obtained in is depicted graphically on fig. 1. The results citftd flho# 
that the process of alliin iq^llttlng proeeetf^ very tapldly; in 10 Ma. of 
incubation the decrease in the substrate ^^bareb 60-7^ • Proceeding 
this pr^alse, ejqperimental specimens ware incubated for 10 min. 


Table 1. 

Influence of Cbemleel agents upon the Activity of 

’■ ► 


" Hydrozylsmlne ’ Phenylbydraslne * Se^sicari; it 

9 9 9 


Molar 

Concentration 
of poison 

^Formtic^inhibit- ^Fozmation* 
•of M-IIH3 'ion in ^6*K-lffi3 in * 
•in Bg/g • •mg/g ’ 

inhibition ^Fozaat ioa 
in ^" ‘ B-iraB ia 

•ianibi- ; 
•tl;m in 

f 

Control 

‘ 3.39 

B V 

• - ’ 3439 

f 


‘ 3-39 


2.10-3 

’ 0 

* 100 * 0-10 

9 

I 97.2 

' 0.42 

>■ ■:yy6 

10-3 

® 0.16 

’ 95-2 * 0419 

• 

t 94.4 

* 0.42 

5 < 

... . • \j 

10-4 

* 0.16 

fi 

0 

0 

* 95-2 ’ 2442 

1 t 

1 1 

9 0 

1 

1 

• 

9 

: 28.7 

' 2.06 

B 

9 

3 

B9.3 

% 

1 

1 


As it is shown in table 1, the efeenioag agents; obstructing the eart>or»:i 
group (hydroxylamine, phenylhydrazizwi and semiearbatids) inhibit the 
of ailiinase in concentratiibn 10-3 M almost compleiely, with the g^eatea^ 
inhibition being caused by hydroi^lamine . 

In partly purified ailiinase extracta tha iner^ient of ammonia nitroi?.t . 


-3- 
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owiaR to the splitting of alllin, eonatitutes on the arera^ 4.5 * 

grasVof the initial gaxlic cloves (table 2). irOTo^nic®* 

2 Bbm that the activity of aUiinr^e d^reasee grajjajjj 1“ TSf 
to th® length of storage at 1-3 C i^for escaaple, ^ J ’ 

by 73lt in 12 days), and, likewise, ^ing djalyads •" 

solution (by 48^ In 20 hours and 7^/4 in^ hours.). Adttng to aich 
eOlilnase extracts {’‘a^Ksenzyases" ) phospkopyridoa^ in the aaoimt o.. 2C y 5 
ml reduces enzyme activity alaiost to its original level. 




Activation by phosphopyridozal of alliinsse inactivated oy 
means of "aging", dialysis or ultravidlet radiation 
(formation of It-liH 3 in mg per gram of garlic) 



Activity after 
storage 

Activity after 
dialysis 


Aetlv 

ultra 

radla 

Ity aft»i»* 
violtt 

itlm* 

t 

t 

1 

1 

s 

ia 

1 

■ ■ 

1 

with (20 y) 

Initial activity 

m 

-ra 

r 

vttbont additions 

with PP (20 y) 

1 

1 

1 

1 

. 

1 

“ ? 

fi 3 

IfJ 1 

^ i !>.- 

€) ^ Jin, 

1 ^ 

0 3 

F 

4.20 

7 

^■3:6^1 


TTSo^ 

8 

4.07 


4.&> 

1 ! 

.-.2? 

4.65 

8 

2.79 ' 

4.63 

4.20 

20 

2.44 

3.84 

4.70 

1 

l.aB ' :'':-39 

4.4o 

9 

3.46 

4.4o 

3.60 

26 

1.34 

3*19 

4.70 

1-5 

0.30 •21 

4.10 

9 

2.65 

4.07 

4.68 

48 

1.28 

2.23 




4.65 

12 

1.24 

3.12 


. 







Ultraviolet radiation of a frdshly purified aUiinase aoluti »i 
period of 60-90 min. reduces considerabily (by 70-90S4) ^ clcavtige of a. lUc, 
On adding RP [SP] to such extracts, the activity of aUiinase bceoiaes a f*tly 
reduced without reaching the initial level. An* analogous phencsiesoR 
observed in experiments in which the aUlinase extract used hail bt^en Ihayied 
for 48 hours or stored 12 days, which, obvioualy, can be ea^Xaine 1 by t) 
l^artially destreyed albuminoid pert of the enzype. 

In Fig. 2 a curve is shown dmaonstrating the dependency o£ ai-.iiX'i 
splitting on the amount of PPCFP] added to aUiinase extract with a 4r? 
activity (on the 9th day of storey at a-3*CC))i. The rates of elliin ci ra-fege 
are shown in micrcswles B - HH-Cl) and jof pyroracmaic acid (2) la tjse 
specimen; with a conceatratlon^of PP[FFj 5y/5 ad » naxlawm activity Ih 
ree-ehed. 


_4- 

Approved For Release 2009/08/18 : CIA-RDP82-00308R0001 00250001-1 



Approved For Release 2009/08/18 : CIA-RDP82-00308R000100250001-1 



PP [PP]- 


Flg. 2 Cleavage of alliin Ixy alliiiaae (8lK>red 
9 days) in relatloa to the added nBount of FP [7P)> 
1 IH 3 ; 2—]£eto acids {PPlPPl— in v per 
apeciaen of ^ al dlaensions; H— and keto acid- 
in per gr of garlic) 


CQHCLUSIOI^. The alliinase of garlic pCKJseeaeB a high senitiviaj 
to enayae toxins inhibiting the carbonyl gros^. The activity of the 
"apoensyae" of allilnasa obtained through did«^sl8, "agli^ or ultravU let 
radiation is reduced on adding synthetic PP tFPJ • Votsae data show that 
the enzyme of ^lic fozming alUeln is a proteld of £dios]^pyndoxal . 


Received 

Septeaiber 6 , 19 S 2 
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G. A*p and pXant Gapelchi acvraaiezmo:! 

35l2)1953 ps 857-870 


“ - — - ■ ^ 

The Soviet blologlat B* P» Tokia dl^ovt red la 1926-1930 a progpcTty l lgber 
plan^!£ generating specific substances hArtm & destructive effect asi 
bacteria and protosoa* 

SubseqLuent Vorks by aany scientiets, est<-blisbed and tbeorsticall^^ getiermllsed 
the vast distribution of such substances in nature adong higher as veil as Itmor 
plants* It vas also established that these sal^stanees px^ect the plaits viiiei:i 
generate them against a miaber of mlcroorgsni laas * antlHsicrob^ ^betnm ^s of 
hil^r plants were oalled pbytoncides and th# siailar-in-aetion siibetatices oi lower 
plants - antibiotic* It has to ba kept in mljd that "pbytoncides of mif piant 
possess antibiotic propertiea, but by no asattj every antibiotic is a phytotaelda^ 
i.e. plays a protective role for the plant in its fi^^t against mieroorgu&^ia*" 
Clokln, 1951)* 

Xhus^ according to fokin^s dafinition^ ti^ phytoneldss ara a grmip of ashstances 
of plant originj diverse in their chsaical cer^iositlcKi^ but having om 
property - that of being a protection in the f^ontrol of fungi, bacteria, psotosoa and 
Qtbier orfikalSDs. 

Sidaustlve infoiaatlon on pbytoneitea, their praperti«»« ^Molsti’^t iKiologie*! 
ro2.« in Bnture, use In asdleln*, food industt; « *te. is givsn in w«te 

C19W, 1949 , 1951)- 


Plants, during their life, are subject to eany diseases, causal which 

are fungi, bacteria and virusas* 

B« P* Tokln suggested that there sight be a comrsetion between tlie get^rmtiag of 
phytoncldes by hl|^r plants and the Xatter^i leBuni% to certain dis^mses 
great Bussian scientist 7 . Mschnikov looktfl for es^lanation of iaavtnity^ i t ttsi 
protective biological adjustasnta exlsiting ii^ live drganisas. In plants the 
structural-aQatosicsl, pbyslologieal and bio#^^aieal properties are those ndJiistBsuts* 

To protective chesical substances of plaint belong: glucoeldes, phe^^iol compounds, 
alkaloids, tannic substances, toxalbumins, on^nic aedds etc* These 

m a responding reaction of the plae^ -host ergmisai to the psr^etritian of 
parasite into it* 

The role of chemical substances in plant lemunlty is Indicated, ^oor eteeiils, 
by the following facts: Bssistance of certaiii wheat varieties to rusl^ C^tiaia 
triticina) Is aiqplaiaed by the ihet that they have a bighsr content of tanxii 
substances than the non-resistant varieties* 

Plas varieties resistant to fbsariosia ll utsariiaa lini ) have glueoeides ia 
their tissues « " liminaria *" Bxtract fras let ves ud" sieno of flax, c^cntaialng 
this ^ucoside, are toxic for the cansual sgsr^^ of the above disease. 

B. Ta. Bokhlina established the ecxmecticn between the resistance of 
mustard family CCrueiferae ) to Plasaodlcphora i^ rassicas and the eontei^t in thi 
plants of glucosides of mustnrd ^lis . — .0-* 


The ssas author thinks that in the compli^iated cosplex of fliictofs ^^codltlmiing 
potatoes resistance to Phytophthora, the el»lcal plant subatancea, in parttoOar 
"sc^Lanin," play apparently a considerable role* In her ea^erlmenta, sabsttoi^cs extiacted 
frm. Phytes^thora - zeeistant plant varieties and containing the lergr^t aadu^it of 
"solonin," - inhibited the growth of Phytophtkoim^a ajpata* 

B. S. Brabkin {1951} Indicates that the pbytoncldal actiofii of t cherr# l^ms 
Is (Connected with t^ content In their tlssuat of cyano-containing £p.t^c^isidvs One 
of the coiwpoeats of volatile fractions of biz# cherry pbytoncides is 
hsfdrocyanic acid, which separates in hydrolysis of these glucoaideso 

However, Bo d. Stid>in and S. V* ArtslkhovsMia Cl94S) eaphasixe, th^not the 
org^ic acids or glucoaides, not sugar or bioe^ not peroxidaM react 1 o the 
penetration of parasite into the plant cell, h^it the entire living eel' l rearl« 
as a whole." Therefor It is necessary to conariier the iaounity as: "an mc%tm 
pl^siologlcal processi as areactlffia not of sep irate call contents, hul. sa a i^^aetion 
of the entire Uving cell, the entire orgonlga as a idtole, in all the mod 

manifold manifestations of its lifa activity." 
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B. P. Sokln (19^) dofinett plant imsmlt/ os ”•» ontire eoajflmic at pnjt«stlv« 
apionitla, eonnected with ai»ic atroeturca and fuaetliKis of oreuilsm, tay 

■msy graatly la vorioua stagM of plant davel opaeut and tauter vortooc e«»d;-tj oae 
of this teveloBiWDt. Thia la a ecaqpleic of ooeonreneas In the ralAtiOiailiilpK l^imeon 
the parauiltc and tbo host, vbieh tetralopad on & l«ig rood of evolution. I 

Around easy plant. In the air, nater, soi:. and finally, on tba pltint ilaeiLf, 
there are enonoos eaountn of aleroorannlane. But only oueh qpeelaa .and forna, 
vhieh adapted thamselvea to heing paranltea af the given plant, are to uae 

the plant for their nutrition. 

lolcln thinks that the flnciilty of plonta aa veil en aieroorfantoBa to 

generate blologieaUy astive aubstaneen developed In the proeeen of avoluldca of 
the plant world. This faculty of plsnta la their proteetive funetlen and ta to 
be understood in a vide biological senna, in Mbich the dirast haeterlsldal action of 
pfaytonsites Is a partleular oasa. 

®b« action of phytoneltes. Ilka that of antibiotlen, is specific nod 
directed agnlnst definite species snd groi^pa of orgniilsas. In of traatan^iic’ 
of tbs plant, due to sons reason or other. It can STte^ a^LiSt 
of phytoneltes for protection and Is subject t o an attack by parasites extrlnalc until 


Xn the opinion of scientists who wort directly in tha field of phytcpithoOogy, 
j j^jytoncidss In genszatlon of protective properties of platatc ctasists 

la the following: 


their active effect on a nutecr at nid^rganisks usually focnl on 
ptot surface, the phytoneltes prevent the t»asfo»£iOn of esmrophy'Uc - fo- the 
given species - fonss Into parasitic. »o voe 

w. ndcrooraanlsBB affecting the p 3 lat, there is a groim of ecwl^iMtasitcs. 

which effect only weakened planta. The transition of saBi^pamaites t© fhll 

®^*?^ 5 ** ^ *“ lin»«fleiant oaount of a oonpiwte b 

of phytoneltes in the plant. 

However, it should not ba assuaied that orly presenee or absanea vf nhvltsK wltes 
dete^nes the plant resistance to disaase. Bosidea the fact that thei aroducsion 
of phytMMites d^panda ra> the state of the pjants.^) and this state is a f ni tleu 
of the envlroment - tbo antlra plant organiaw partieipataa in tha td^enoewiiot. 
of resistance (lanunlty} Oorlenko and . 19^). 


Helation beteeep Bhytoncltes moA the 
isBBinity of nic tate to y wr tsin Aisaaiiee 

The role of antibiotle substances in pleHf'. resistance to dlsaesea, as 1 
as the possibility of using thsse substances far control of plant a< ««*«»— ia sf 
on undoubted theoretical koA pxeetleal interest. Howrmr, this probloa bslaujs 
to those wfaieh are not yet sufficiently atudlel, in eplte of its Inteiant aad 
importance. Information in the literature in «hla field is very oeeroe.. Aa 
att^mt is Bade in this article to auBmarlse trm studies on relation batweei 
^iiytoneidas and plant diseases. 


^ ^ Hiwldnskal*, stuping in 1935 the rsaistwic* of tha 

b^t root during storing, sstshlishsd that the Juice of the xwot inhuM ts 

toe dmalopBent of agents of toe rot froa ster go uouads - fhngi of Betrytiii rioersa 
gtesim bfttaea «tc. 


The antibirtic ^lon of the Juice depend:,* on the variety. Thus, Juice of 
tte isBune Qeorgian beet Inhlbltsd the reprodURtlof; o# yeast calls. The ptntoncidal 
mtlon of tbe Jules le closely mlated to the g^aerel-if^li^lologieel oti^te of* 
xooto Boot Jtiiees of haaltl^ beets of en IfiBBttie imicrty inhibited to a confiiier* 
able de^^ tha davelqp^nt of yeeat. Boot Ju:ieea vm e diatrubed rasiataiiee 
pos^ssed a. iQueh lover fungicidal aetiono Oi^tic cooding off or heating of tiaa 
loot lottfered tha ooncentzation of tha antibiotic aubatancoo fhe Juice cf tit 
diaimaed root not onl^ did not InWbit the repodueUem of yaaot,' tat 


I) ~ Interaatlng data on the depandenoa of the J^gree of phytoncidal pri^rtl of 

a plant on its atate^ are demematrated in tta mrte by P., Ao . 195 l)e 

For puxpoees of dlaguoais of healthy and wakened eak treea^ th^ teatodJ tot* 
phytcncldal properties of Seavea and bast 1 1 the "aliiper^ @f Paxemoeiue midatumo 
It is establii^sed that the Juice is highly ^rotiaticidal. !nao*JuSiie^^Sir^ 
have higher phytoncidaX properties then tlm w of young and loiddle-a^ ttmm. 

^h tree Injuty causes sharp increase in y ATtoncldal property of the Juima. The 
me Juice of the bast of deed trees is not ibytoncidal. 
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inereaseft It eonsiterably. 

{Tokla, 19^) iadleatea tbftt tilt aoTenabt of soosporea of Riar^^tiioxa. 
tefaataca in tfaa Julae firan a ttibar of a Flsp^nphtboia'X'aaiataBt potato jy atopa 
eonalderabljr eoamar than in tfaa Juiea tram tufaera of naa>x«oiatant inariatlM 


Tfaa Boaal station of tbe AU.-«nlon Znati tiita of MUelnaZ anftAi^atl i Hants 
discovered the antibiotic action of tfaa aztmat of oplw poR^ flomrs a^ttet a 
mnsber of fang! causing diaeaae of plants awig than of tfaa peppy IteeSf CMiaaonoirasla) 
CKspustlnskli, I95OJ. 

A. F« Xapuetinskll' points out a vary Int^rastlng elreunatanea* Aceortii^g 
to bis date, tfaa source for obtai nin g antibiotic extriiet la in tfaa abaolutt^ 
resistant plgaantod foxss of oplua poppy* Tits coloring substance of these 
poppy fonts Is identified with the pigaent ba'cogiag to tbe antfaooyae FTtnijv 

In 0. P. aewe°s laboratory (19^) a stlRan of the zay fungus - tfaa Khm 
proaetlnoBQrcete CfroaetlncBoreas avaneus } ana isolated firoa the soil, ffaa 
spaeiflc pi^sent - Utaocldin > graaraCed by ’tfads fungus, is an antibiotic ncsaasa- 
ing bactericidal properties. Its plfftant graup la St also alallar to Im 
ooyan>pl0Bent type, widely spread in tfaa plan':', world. 

In A. W. XA^inskll^s work ( 1950 ) PedotJov’>s dgta are given on tfes ft«tor of 
antboeyan plgaantatlon of the baan idiieh, on i;be basils of otber fai«6:m, di ae iosea 
a faculty to increase the resistance of peas tva aecod^toais C Aaooofay i* pl« lj . 

It la dsB( 1 1 latxated In the aaaa article tfcut potato’s Iminlty to cunksr e 
conditioned ^ the differentiation of -esrlatlcs aeeozdlng to tfaair atittixyan. 

Tfaua, of varieties with eolat«d tubers only m» - BerlikUngen. 

entfaw^B^, la ca^r-reslatant. At the saw tUna otbar varieties ro».e, 

aero^ vol xmsk), not ewtaisiia^^ mm not eaakar-z^slatftiifc 


^ eatcfcliafa tfaa eonnactloa bati^ t»i 

P^g 2 l?Jer 6 bae .******“ •“thocyanln and thalr antibiotic pwperJsj tas« *s 


<. of connaetion la slao tfaa antlfalotle - t<nn.tlB It 

that tbe Juiee of tcneto varieties immm eodtinet wUt eeuiti by 

inhiMta tfe davalop>ant of the agent of « la 
^^»^S53KrSS3):~®e1Efib^lc props: ty of tfaa Juice is nSalnad bj Its 
Mntent^of a substance whlOh was called at flriEt lyccgfairaleln and tfasa ■ tcs«ila. 

contain it, it foras In the p&ant 8 days after «»«•«« asi 

toe root, n lnlffiU B ~ In the steaui e"* firuita. 

. Different sMcaptlblUty of various toamtc varieties to wilt can be 
by presence In tfaan off tosatln. Susoeptlfale varieties, svm If they ^tain 

depresslOT of agents. And resistant varieties Oave evidently tbe ibculltr. ef 

* «»eeasaiy .anint of toaatln^1!falch ire«iat. t*. 


. -.5: 

**» mltljig polM 1. .t 263 -t<.V*c. Sontl. 

sss«"i.sSif -« -•--..ssr.js™- 

s: "srs^iss^* *• 

.. works by H. A. basil°nikov and A. T. AoranlakD astsblisbed *k»» -ui. 

^sues of staas, leaves and roots of faasltfay pl^S^elSS^f 
vetch, alfalfa, limine, votcfallng - ~ *^iL 

are introduced artlfieally into the tissues, they perlab relatively tmJu * 

S^£.52 

bacteriostatic action and a greater dilation Ci»'50) stliiulatedgtowtfa. * 
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the nodule heeterla, the Asotheoti^f^ h erhlcole* F i > QBSftf 

ttarcoldes j Bee* eubtUlS j Bee* aefig^ther^Jis i eeare il» tested/ Obi / tw 
strains ^ Pe* fluore aceng and Bee* eubtllle $»felqped in the 4uiee of 
plants, the ptfieri i?inS!t develop w ^rlshee in 20*}0 hoim* The heetert^liel action 
oi* mot and leaf juice we walfeet in aiout 9q^ degree* The cereal, .uif^ee 

had. a hacterlostatic setion or none at all* 

Th@ haeterlcidal property of plSat juice lepended on conditions cf the\^ 
gro^h. Thus, the haeterlcidal property of thr Jules of plants groun under 
sterile condtlons In pots or In hot-^housc f lat j me lemr; than that c>f pla^ 
gre^m in a field* 

L* E* Kraaerenlco^s voziL ( 19 ^) dedlcatrsd to the study of brtmsn 

the iJSBBunity of cotton mrlsties to gunaosis C laet* lailmceaim ) with the w ter* 
Iclf^ property of eell eap* The following fanftom" of cotton^ resistance m 

were studieds 

1) anatomical * the thichness ot thc^ euticdlar layer of cotton limi es^ 
else and distrlhutlon of stomta their ^oiaaberi 

2 ) pH mlus of the cell sap; 

3) presence of specific antl*hodles In the cell sap; 

%} haeterlcidal property of the ccL. sap* 

eStu^ of all these resistance factors ms carried out during mrioiis 
vegetation phases depending on plants affected and not affected hy gm^sDsis 
It ms estahllshed that one of the factors dett^ xsinlng the varletflUL realstaiim 
of cotton to gmoaosls Is the antlhlotlc action of its cell sap* The efTeet cd 
colli sap is hacteriostatie towards Baet* aalvai^earun * And it ms noted tl^t 
thsre is a direct dspendenee between the hacte: leidal property of cell mp 
of cotton and the susceptibility of its variet: es to gumosis^ TBs hii^r lie 
coefficient of haeterlcidal property of cell Sip# the tore resietant is the 
variety* The hactericidal pomr of the cell ai p Is a ^changing value^ idiich 
inesmses with the plant ^s ago* The lowest hai tericldal proper^ of the cell, 
sap is observed during the cotyledon phase, thi> hi^segt * during the tuSdin;; 
phase. 

In the laboratory of aicrobiolbgy end bseterioses at the Institute of 
Zoology as^ Phytopathology, vc gKharhina, 19S1 ) studied the coagaratlvc sffi^j 
of iprlic phytoncides on a series of phytopatlu genie bacteria which rcpreseiti I 
the following groins 

1) causal agents of pJant rots { B sijrf * jphytophthoruBt , Bact. -cerotc w nai)i 

2} ysllov-pifi^nted plant parasites C Bact* tolvacearua^ Bact* heier oceua, 
Bact* vesicatoriutt ); - - 

3} Pluorascent plant parasitss CBa< ^ * cltriputealS j Bact* atrofhc 
Bact* rantochlorum ); 

tfr) causal agents of plant canker ct* T^fheijm 

It ms established that the degree of ef^^st of volatile as well tie of sofi* 
volatile fkaetlons of i^lic phytoncides depenl i on species of phytopa^hogsnit 
bacteria, their individual properties and aoomt of phytoncidal oator^l * The 
mo&t resistant to effects of garlic phytoncidee was the group of agant^i of f la^it 
rots, the least - the group of the yeUow^pigaeated [parasites); the intormiliiita 
position was taken by the group of fluorescent #lant pdrasites. 

This imeqpal sensitivity of phytopathogoxy 3 bacteria to phytoncid^is can 01 -^ 
cc^ared with the fact satahlisbsd by P* V* Xhetogurova (3.^7) of biologicsal 
differences siaong pbytopathogeuic bacteria* Tb^se differences am mnifeat in 
to® adjustm^ of various phytopstbogenlc bacteria groips to existence ab 3 raK^- 
sni-under-grbund parts of plants* Thus, on gm^n abovegmund plant parto 
are always r^liresentatiTes of the yhUoir»pigBm^ ;ed parasite group, 
rhisosphdre * of the white, putrid and fluoresc .^nt phyiopathogenic toot aria « 


F. Vo Shetsigurova^a erperimnts Cl950) estihlished also that the ’’p^rto^hogenie 
bacteria populating the rhleosphere of the plair^ are aore resistant to garliLo and 
onion toybds&cides as well as to antibiotics of and bacterial origin* tod 

bastorla aa the surface of the green parenefaym of plaito, ioe* the yell0v*p:L^aiited 
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ones, le&nifeat, on the ooDtnry, a seneitlTity ^th to entibiotlee of loirer 
orgnnlsma u veil u to onion and gurlio phytoE^ides.” 

This dlfferenoe in the effects of a^llc iruoftoncides depending on tm 
species of phytopathogenio haeterla^ has to he taken into oonsidezmtios* for 
pzmatical use of gsrXie in the control of agents of haeteriosef! . 6t?l ^ 

and onion are a poeerfUl source of antl*bicrohial and snti*fungsl elsia^nts« 

Eow?er, it is evident^ that these plants can sleobe eubjeet to bacterial ani 
fOnsl diseases* 

V* Q* areasenitaekaia^s {^9^9} wd our own CX9$l} ohsenations dflas^nstretei 
tl^t the priaary cause for infection of gMrXic ire bscteria prcpsring imtriest 
substrate for fungi of the Penicilliim and AsiargiUua type* The fbngl do set 
spread beyond the garlic sections where the bar terian^Tf acted areas wmi* ^cb^rla 
iscOated f^raai diseased garliej, according to their SKurphoIogioal, eultinml bi^oeaicsl 
properties and pattogenesia;; ?ire clossly related to representatiwes of ttie froip 
of agents of plant rots* 

D* R* TetercTOikowa*»Babaian and 5* A* Awakian Cl9!^0) discuss bsctcirial roi 
of onion seeds cuased by Bact. carotoTonai. 

Of the 10 pbytcpathogenic bacteria tested tn our CxperinentSf the highett 
effect was produced by wolatile sad non-wolatil^ fractions of gitfiic phytoncid^i^ 
on Bact* eyrputsale and the lowest on bsetearla iaolAtsd from the sfl’ected g^Xic. 
In Tu. T. Shneldlsr’^s eiqperiaents the phytoncidt^ of the Atirentlaeesae Ilid not 
affect the agents of the bacterial newosls of lurantlAcese CBsct* clt3 -lg(ute%X ■ ) 
and at the ssae tlM they affected the bacteric^is agent of tte 
cerasi ) and of lilacs CBact* syringae )* 

These fbets indi^te tha adjustsent of the giwen bacteria « whlidi ieweX^d. 
in the process of evolution - to a definite soha^ of plant pbytoncides ms t:i im 
enwiromaent* They indicate also, that pbytcmci les of a plant are hsr&ful onl^ to 
aieroo r gs nis ffis which are not adjusted to paraal^lc life on it. 

3 • El Yecfc of phytoncife^s of Mgber 

K. To Beltiukova and P* T* Kiaal ettmiTisd tbs effect of aqjueous distillifti 
of putsatiUa herb C Anegyna patens )* snd ''protmnesacnin**^ I?] obtslne^ fron tiis 
plant on a number of hMieri^^ agents* 

Baeteiricidal and bacteriostatic effect of these substancee is estsMishM for 
the following phytqpathcgenic bacteria” Bact* ^Xaacua * Beet* coronafteiens , 
gSici# Bact* aedicagi^s war* pbaseoXicola. BS f?t* phaseoXi* Bawst* snAr cEoSot^ . 

The strength of the effect of antibiotic siSstances depended on tha species 
the agentf its indiwidual strains, duration of asposure* 


2) There are indications in the litmature on offsets of Juices of the foUisrlng 
higher plants on phytqpothogenic bacteria of klilney beans on Bact* carotofon iti, 
itecto eaylovoruBt of com on tect* s tewsarti and Bact* dEurotovorumj of^ ciwrualiSv 
on Bact. wotovorm , of cabbage and will gu8t#.-d on Met^. coapeytre * 

3) T« P. Rudakow {19^1) diaeussee the content af volatile tonic substances 

all species of clematis* The active psrt of clt^aatis phytoncides is * ^'protese^^emonin^^ 
Clcfl^tis phytoncides kill bscteria, fbxagl, protuaoa and rodents* if * T* 

Polienskii Cl9*>7) gives infomtion on ”khloBel;n** tcblomilliatl - antibiotic 
substance of a ffegdi-iiater alga Chlorella vulgsrie * This sntiblotic is towli: 
not only for Oraa^poeitive and Qraa«-iaegaiim ^^teria, but for the orgaaiiam ibl oh 
gei^rates' it as well, though in s certain eoncetitzmtion it can stiailatgi ^ 
repr^uction of the alga ^ a very Interesting fk^t, ms an of s illative 

expediency in Kature* 
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^ testedl •ffMt of protooosBonio ob e aod oproutic^ t-f at^otia 

of oats, nlllst, tooBto, kl«&^ beans anA ootton ln&i.aataA tbeir 'iiMmxUi-r 
scnsitiYitgr to this siabatanee.* In eonnest ic« with this fact, the ase a* 
^protoaneaonln" as a possible aoent for treaawut of seads, rwpiirec s, thra-taii^ 
pralialiazy testiae, for ^sarwtion of axmml gavioBtloa of seeds of etuA-. 
plant. 


k. gffect of psyt ooeidas of higher 
plants on p gtoBatboannle fbngi 

Borrzova obserfeA the deatiuctioo of Ptt ■ toiybtboga Infest ens spores i»|»aed 
to $ Bimtes of onion anA oarlie Juices or't~> ainutfs of tbeir vapots s^: the 
Joiee diluted to I'ifiSlOO retained its antifue ipl action. She esteblie&ied tusio the 
offset of eolatila phjtonsidss of onion lear^, skin and roots, p^lic Isn^ts and 
roots, fir needles, bird eberx 7 buds and bar-:, and 9Ql!(nde tree Icavis on taot ilo 
sooq^res of the Fbgitophttaora. 

Additing Of Toropkses''s "defensonat” {' } Cehedically pore baeterieidally 
a&ting onion elaasnt) diluted to ltii00,000, * o the fluid sontainiag sooSdKstra 
of the Fhjrtapbthora, produced in 10 ■! mites l^is of their sails C'^kln, 19‘i6). 

?. 7. Kiqprevleh diseusses the efs eet of reab extracts fr« oats luad 

potatoea on easainatlmD of uredosporea Poceit i ia cercjpyera Cofoim rtw% of eats). 
In extracts from four oats sariatiaa the perreo&ge cdT spem gexuitatioa tSs 
l^-%5 aod in axtracta froa four potato barief^ l#fl • tsib fpewth HM 

Re Vsmdrai and Be Cbona foiuad that tl» spoam ct fcucki^^paxeal of eaioa 
C Botrytio allli ) .and fuzagl^paapasitaa of appl« traa ll ^pilla frytlipm s .gt-tj rim 
^oeruloim ^Xibj op Pfaytgphtbora axytbroacgticjt md P^^KhjUiiaiiP ele^c^St gflalnate 
in the proaeaea of Jui@a of a foraigo plant loisto *"^18 esan aacplain realitanca 
of tile onion to tha pamalta of the apple tnt i and of the apple tzw to the 
l^&amsite of the onioao 

Esq^s^iaenta on a series of plants earrt&l out W Nareheesisai^i OS5§h 
dssQosstzmted that the horse-*mdi8h roota, edi ^ roots of the blank ralish t 
Jnloy stsM of aloe and geraniua Imtss, semate phaftoncides^ vhi^ Jdll the 
spores of the Botxytia allii fhngiis Cegent of the neat rot of onion) vithie 
10 aimtesu ^ 

T Q Vo Miohnrin nentions his nslng of the bitter ailky Juiee of th^ gardfii 
uoM of lettuoe C lactuca scaarlola) for treata^ of xmt of roses 
miboortloua ), P, Be Jorgenson ^199^) rubbed 1-3 tines a day the di^Sis 
cq^orts of wild roae vlth onion^ gsrlie Juioo« In two dsars the diaeafve vaa 
li^datede 


Treatnent of se ds 

Agenta of aaaor plant diseases are tranatiltted by seeds* ^refbr^ it im 
eery iaportant to obtain and store healthy secrd aateriale It is aehi^ed by 
s^leeting fruit seeds trem unaffeeted plants tod also by applying '^npfl.^ua set bods 
of seed dialnfsctione The latter is carried cat by tseating the seed:* sltl serious 
ehmmiGsX preparations^ uhich proeedure entaili a eeriks of ahorteosiiHiii;^ 

1} eooplete disinfection is not almrs ahhierede 

2 ) naoy of the amt effeotire preparations represent earl^aa nexcufy 
coa p ou nds y eery hemflil for peddle ^ eork vlth thea* 


describes the barnfa effect,^ under laboratory' coi^tionsp 
of pbytoncides of opening bird cherry budf on tha culture of Feniollliiei mnt 
the house [doneetiefi fungus Ctiiophor a dr r^lla o 


h) Pergosa established in 1$^ ({Tokin 19 ^^ inhibiting aetioo of oni^m 
and ^rlic pbytoncides on cells of hi|^ ' plants ((uater thyne^ klxlndf 
turnips^ com)* An analyogous fact aas lisoomi^ by T. f* Gblubinakii 
vhen he studied the effect of ph ?toncidea on gerainatior^ of 
grains* M* B* Basuacrrlch and S* K* Bainio' C1991) established^ that ttsi f^st 
inhibiting effect on geraiiiation of rye i nd sheet seeds is produced Ir ^ Idrd 
ehexyy^ then gurlic and onion . 
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Tb* pb^rtooeldB discovery produced aev offeeti-Ce treatiDent aMgen<:£. tie 
chief property of <rt>leb Is the ssfe^ for te^tnus. » 

A. 0. Xlpetskais (19^) estshllsbed tht: positive actios of voXatUe traetisss 
of osion and horse radish phytoneldes os spc>res of covered saot of 'arley 
Ustilago horde t 1$ «. of paste of these pltJits wcxe aixsd «1^ 100 «. of s-^iods. 

A 10 minute ejqposure vaa sufflelcst to cauar a coaqfLete daatruetlOB of stor w. 

P. T. Korotltova alto ohtalaed positive results: (1950) at effects of aatos 
Slid garlic pbytoBcldss ou pea seeds affectef hy the Aseodvta piss fouaus. lOila 
Is particular^ iavor&aarUj slace so far ehslcal shbsiaa^ vna not fouzd, idileb 
tjould disinfect the pea seeds sufficiently fran the <sdlqa' te d fUngK. 
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1. [AetiffiiiVof oerteln jplant on Inseet*]. mroOt 

1953 C^)sll 6 Apr. I953. 


During gBo>botenioal work In the Cnocasia i aaaetifuy, 1 eurloA otr* 
oxperljBBnts for the stuAr of •«*ets of woOatlljs ftwetlon* of jbyteociMm ai 
fliea and ante* Aa a hasla for the atu(^ aarvmd the notions aUborated hgr 3 . 
xokin in hia monograph on toKie affaeta of ToAitUa fractions of phytoof’ldBHi 
of bird cherry l«rms, on insaets. 

« aaparlme^ vexa canrlad out with pLauts in fha wielaity of KreanaUi 

Poliana CCaucasuaJ and with plants frm the p«>k of the aasetuaxy 

In Kraanala Poliana. Ths l«ms of the plants being tested ware grated »a p:‘t d:f 
^ a gmter, the obtained pa8ta»5>7 graas—i^; introduced in a 15ec. test 
tubej iaaediately after that several, flies or c^te weise i nt rodnced 
tete. In eaperlmenta with eonlferoaa species* finely out needles were Vised 
((also In test tPhes). Baqyerlmental pla^ verv flrasbljir cut. 

29 plant speclea were studied; 2$ of them were tree and shnd) speeiae- 
In seven eases very eoavinaing results were obtained. The faiUp tree, 
mountain ash* ^rry laurel* Juniper* Douglas llr* eea^r laurel* isnnton’s 

anpaared to be toxle In various degrats for files end ante; fllaa {«r:.(d>ad 
to X-160 mtoutas^ ttatto to MccsndSe 


totha Crla^ lational Sanetouy laul V. V. anhysbeva* tha asperiamiitB 
oa olT vDl&tiXe fiwftlottfi phQfteneidai w will wre ffrtitlrnmil 

®je imxiE was stairted with grass plants. Tae ei^erlBsatal pwoccftire was 
different pUnt ppeelas were studio* but positive results 'iimrm 
obt^ed from large-flowersd sage CSalvla pemdlflom BtteJ.) Ants 

finely out sage laives, grown fin the valley of tl.a 
A 1 m, river* perished in $-7 boura. 


fa- 


it eboold be mentioned that sage grown unftir unfavorable eoniltlone 
1 “ 1 *^°° ??“ ^ aoathem aiq^ostmt of the Xbyr-nAlan range . 

S P»«rta trm the Al'’ma river vnlliy at tisi 

the Khjrar-Alan range. Fhytoncldes of plcnts sown under tinfavoraMs 
conditions kiHed tha Insec ts after 8«9 hours* tar just "duBed* them. 
Apparently they Cp^tytoneldae) have a naieotie affaet. 
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A^Aemll Iteuk S 8 SR 89 C*»)i 7 < 9 * 707 « AprU 19 S 3 * 


we b.e« cited evidence tevoring the W be.i. 
the eceaon bixdebeny a^dne lecaaej* Un.) *• ?** 

glttcoBldes In its tissues, snd thnt one of the 
of birdehswfy Sbytoocides, obviously, is pnisrlc eeid ^it ^ 
of the Above nentlonsd glneosidcs Cl^ Shis, hcwevcf, does 

volatile subetansee — besjcers of sbytonciaal properties in blrdcharry -- »« being 
@^mfited prussic seiA# 


There axe indications that a series of fsotoioa sixe eoapsxmtive^ 
to ^anidss Ca). lelther are enteric naaatodiF*, irtULth are <>» snoaj'bfwle 

iffijtaboliOB, cbaraetwrlsed by a high r sensititi^ to tysnidss O) • ve save 

beeoo» convinced that the setlon of volatile i^vtooeMhe 

these orssnlsBS is so less strong than the aSf^ion they essrt on mlnsoxns i 4 d< 3 h are 
osybloos l^ibHontyJ. 


These obsexvations encourage the bypothsr^is that the volatile fraet1to» 3f 
birdetaerry pt^toncides represent a cooplex of substanees whic h inelnd as weti 
^scisp<Hisixts bsslte prussic scide Tbs Slrset ctossrrsA dtowc tns 

phytoneldsl action of blrdberxy on organisas waspsratively reslstsn t ^ ^aii ues 
the isolation of ^nissic acid fros blrdha:,^ hay* possibly, bs attrlbuf^. 
to the eircuBStanee that the fomation of fr*R hen is accoK(sanledv.by an e^r^italcnt 
ladation of another toxic deiieBtv Xn connSc^tioo wStb this, other cglueoiies 
released in hydrol^ie of eyanogsnie ^ueosldR>e deserve CMSlderetion. 


It ie known thnt glueoaidea of the eaygd^line type prevalent in asaar 
representatlvee of the rose itaily and, pertirularly, in birdeherxy bacos* dti!OB®osed 
in the process of l^drolysiB with tbs ^plittitig off Of two sglucoaes; prusms.* 
acid and hensoie sldrtyyde. Aa this occurs, a direct quantitative rslstienoliip 
exists between their fomation. 


To arrive at a solution of the queation (concerning the roU of b«Jsol« 
sddehyde which foms in the phytoneldss of his ddiexvjr, it ww neoesseiry to escartain 
Just bow bansoie sUelQrds affsets tbs ergsnisre of interest to us. 

Idtesrary data consaming tbs biological t.'ctioo qf bansoie aldahyde ai»s lew 
and relata only to vertebrates, toKlcity with respect to these was etudied^ 
Gcsijuiielkloiu vlth ths use 'bsosolc sUeliySs ta ths psrIiUSBry ssA focA iBdsBtrisss 
Thsxs sre iiidicstl<»» tbst Imisoie slAibyas not ppls on cus IT stelsiatsi^ per 
oso Ve 3o SkvortoOT C^) ssssrts that tOKleitr of pure b im t a l Aeli gpas Is ainrUPSi. 


cooceniiiag 1?^ scUoa oT bonsolc alcslords 4 b lixyerlbebrstes ^ A1<1 
flndo This fact p roiy to & us to Imestl^ate aetiou off bcnsolc aldc^^T^s 1900 
mxm ffonos tbs Icwsr animals ssrvliig as ob«jeets of our asparlMots with 
pi^tcmcldes off blrdchsrry* lbs results obtaliieA constitute the subject of tli« 
present report« 

The work was conSucted with a chemically pure Mnsolc aldsbySs r^reanil ing 
a llqald with tba odor off bitter alawnd stroa ^ renlnlseent off the odor of 
amsbsd tissues of hlrdehsrrya 

A study was made off the action of benzal^hyds on Paraaseeltig 
2 u^m wirldlSi, matodse gCosaaocerca sp e) efairt act as parasites in the infaMlsss 
off tosdSf on earthHanBS C Unatbrlcus and flies C iitt«a dqB>BStlg }-> 

In the first series off mxpeTrUmntm, tbe action of hensoie sldefej#^ was 

in^stlgatedo 

The acticsi of hensaldebyde fftsaes upon Fa^emsclua and Euglena was prod^if^d as 
ffollowse A certain sanount off bensaldsbyfie ((O Ij 0 * 2 i and Oe 3 xbI InlXlilitarJ 
was placed at the hottoa off a Fetri dish* Otor it, St a dlstaiaoe off 0*5 
pteced on cork supports, a slids with a drop iff aedlsm eontalnlQg 15-20 Frort: #ta 
turned upslde-doim lohrashcbennol vnls] • Oba ^reatioSs were eonductet^ laadai? m 
microscope tbrou|^ the lid off the Fetri dlsbu 


The actiem off hensoie aldebyds ffuras upo ^ nematodes was also studied, htiiie war, 
a drop off a physiological solution off sodium^ jblorld# containing two nesatidi^s fraa 
thm reetuffi off a toad was applied m tbs slidO 

E 3 !peri«entB with xainroxas were conduct#! in casii [biuky] of a T5 e»^ iii 4 ding 
capacitye Bensoic aldehyde was put on the b 0 v,tcBi off the can and two mlmp^eim were 
pl^ed on a cardboard lattice resting on cork supports* 
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«•!•»» • piaee of eottoi waked in a tixm. amnii f ..f 
bwxaldsbjrte mu ^ to a toat tube, then 3-4 mea wsre gulekly let toto . i:. ard 
thereiq^ the teat tube ma eloaed with a eo»s„ ^ i ana 

Contv^ auia^ vara plaeed under the aa»e wndltleoa ae euertoer-tol. 
howeror, vltbiNit beusoto aldehyde. ^ rasuli* obtatoed are el^ on isvthU i 


Kblis 

Aetioa Gf besusole ftl^ebyte fism jxpm acm invartakm^^B ^ 
^ siiust! ine^t^on of ea^zlM2i^£l m m 

of 10 exsmrisutntm ) : 


BenassO^- 
iaQf& eotesr* 
^ in si 


Oel 

0e2 

0e% 

fiositool 


Baraaceto Bugleu ^ Heaatcdu ' Balmonn 



63 see. ' 


Alive 


^•5 sin« 

3«1 Sl&e 

3 Mo* 

Aliv^ 


° Files 
0 


lle$ Bi&« ° 

9 M nia, 0 

6 Bin. 
Alive ° 


9 

A.^lw 


aldBi*jL“^Sj*’^S! the action of the aolutlomj of beaio . 

, **®*^®** ®*® aolOblllty of benca 7 dahydh to mter ««"»•» «■ assm:^ 

1 S 300 . And «o w ^ to the easertoenta benwlc iM^SaTto^^ataTv tl ^ ^ 
oraore. «>« *l««hyto *u diluted to a j*,.ldto«i^irSi.i^ J^ 

15 - 20 ' 5 LSK?S|S 1 lS rtTaJSfSf^aSid 

c«®artwnta - Petri dtobaa lined on the toalda * 

^ tjeve pOaeed in a tec© >f a 

j^^ioloi^eal ®olntio&j then a drop of teasoie silutioo eu 

es^rl^snt the pyesu^mtlo®* vere ia ^ »i8t o^^rlaeato In 

^ r.i% 

s rss-isrsigjsiisL^^ - 


i^c 

aotottou vpon acsm Imwitebi 
^rlod rf*atr^lon atoee toc^itloa of ojqporlWBsts^ «i 
of 10 eajierliaents) 


XStlal d^uie ''* 
of henaole al- ° 
dafayda added ’ 


ls300 

1I600 

ItIPOO 

Control 


PftnoKela " Suglem ° Behatodea 


30 eace 

9e3 Billo 

l8eS Bin^ 
Alive 


8o 7 Bin* ® 
17 Bin. 9 

0 

^ Bin* 9 
Alive 9 

0 


99 ttin. 9 
m Bin. 9 
Ali*^^ 3 hra^ 
i^ter 9 
A 3 ive ^ 


BftixieojM 


52 

lOoJ min. 

56 Bin o 
Alive 


a.~“ ~~ ~ r-g^sj-jKrtrs.;: 
;;jS« S5r.i=a.x*5=r: stsrifw »!.•;: 
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In tlM 3.1|^ of such m ha^pottesls cms cm vlmialtsa tta* bloIogle»l Ss«i >- ‘ 
of ^eooitea of the tgrpe irtileb aecmailate in the of a uu i * i 

of xej^resentntlvee of the wwae fhaUr anAj, in ^artieular, of the alaoeit nub »» ii-«. 


Being blologicslly neutsnl, them eubatan'we, vgien injiunr of the alant 
ewl^ hgrdrol^ nnA fo» teo hiologienUy mtf aetivt nglueonet; vnw^o 
aM hmoie aUehjrde »|^ble of perfonilng an eaaenti*! irole In the teaOatM* 
of intenpeolfle reoiproeal relatione and, pattieularlf, in 
protMtive tmietiom*. 


theea planta. 


■Ides of tb» type found 


its tia ttmcsm of 


Of late,^ere ^ aecnnalated data f5) farlfyiad the fhet that oSbar 
l^i^ldas llkawiae have a alore In the protcatlva MiSla of plants. v 

^ eo^rlsas ^ of tt» Aincttons of dneoaldes lAeas pi^aiologloHl ll 
the plant ort^isa cannot, untU reeantlr ha aonaidania as^oonSS^l?t!!*t n 


•3- 
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